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Norsk sammendrag 
Det å leve med fare for ras og flodbølge. Konsekvenser for 
risikokommunikasjon 
 
Et mulig fjellskred fra Åknes på Sunnmøre kan i verste fall føre til at 54 mill. 
m3 stein faller i fjorden og skaper en flodbølge. Opp mot 3000 mennesker i inntil 10 
kommuner vil da være i fare. Åknes/Tafjord Beredskap, som leder arbeidet i 
samarbeid med de berørte kommunene, står for overvåkning 24 timer i døgnet og 
har som mål å varsle befolkningen minst 72 timer før raset.  
 
Denne avhandlingen tar for seg hvordan innbyggere i fire bygder kan oppfatte 
risikokommunikasjon knyttet til rasfaren. Geiranger og Hellesylt kan utsettes for de 
høyeste oppskyllinger av bølger (inntil 63 og 82 meter). Tafjord og Fjørå ble rammet 
av en tilsvarende hendelse i 1934, Tafjord-ulykken, der 40 mennesker omkom. 
For det meste har forskning om risiko vurdert sannsynlighet og konsekvenser 
av negative hendelser. Risikokommunikasjon har dermed formidlet analyse av fakta 
til mennesker og til dels forventet at de fleste responderer rasjonelt og noenlunde likt 
på opplysninger. Denne avhandlingen har en annen innfallsvinkel til 
risikokommunikasjon.  
Avhandlingen omfatter tre vitenskapelige artikler. Hver av dem fokuserer på 
ulike forhold som kan være med og påvirke hvordan risikobudskap blir oppfattet og 
fortolket av dem som skal leve med usikkerhet i forkant av en mulig naturkatastrofe.  
Til undersøkelsene er både egenutviklede og standardiserte spørreskjemaer 
benyttet for å kartlegge hvordan innbyggerne opplever nytten av kommunikasjon, 
relasjoner til ekspertene, villigheten til å etterleve evakueringsordrer, og bekymring, 
med hensyn til den truende naturkatastrofen. Studiet tar også for seg om 
psykososiale forhold, livssituasjon og personlighetsdimensjoner påvirker 
innbyggernes holdning til risikokommunikasjon. 
Innbyggerne i bygdene som hadde en forhistorie med et tilsvarende fjellras og 
flodbølge (Tafjord-ulykken) oppfattet risiko og risikokommunikasjon annerledes enn 
de øvrige: De var minst fornøyde med myndighetenes folkemøter, men samtidig 
villige til å følge evakueringsprosedyrene. Særlig foreldre til barn som oppholder seg 
i den mulige faresonen for flodbølgen fant informasjon om risikoen nyttig. Andre som 
var positive til å følge myndighetenes råd om evakuering var ofte høgt utdannet, de 
hadde tillit til ekspertene og syntes risikokommunikasjonen var nyttig. Innbyggere i 
lokalsamfunn med én hjørnestensvirksomhet (her: turisme) bekymret seg mest for 
konsekvensene av raset. Dialog med og tillit til ekspertene synes å være forbundet 
med adekvat bekymring for rasfare. De med denne type bekymring var godt motivert 
til å følge evakueringsprosedyrene. Konklusjonene fra avhandlingen peker mot at 
man også bør vektlegge psykososiale livsvilkår og forhold egnet til å vekke 
emosjoner i dialogen med innbyggere som er truet av en naturkatastrofe. 
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University, USA 
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DGHTXDWHSHUFHSWLRQVRIWKHULVNV3XEOLFVZKRUHSRUWHGPRUHFRQFHUQRYHURWKHULVVXHV
XQUHODWHGWRWKHGLVDVWHUWHQGHGWRZRUU\OHVVDERXWWKHURFNVOLGH$QDO\VHVDOVRUHYHDOHGWKDW
WKRVHZKROLYHGLQDFRPPXQLW\ZLWKH[WUDRUGLQDU\DVVHWVLQWKLVFDVHWKHWRXULVPLQGXVWU\
WHQGHGWRZRUU\WKHPRVW
7RXQGHUVWDQGWKHQDWXUHRIULVNFRPPXQLFDWLRQUHVSRQVHVDQGWREHDEOHWRVDYH
KXPDQOLYHVLWVHHPVQHFHVVDU\WRIRVWHUGLDORJXHVZLWKDGLYHUVHSXEOLF7KHUHIRUHRQH
DYHQXHIRUIXWXUHUHVHDUFKPD\LQFOXGHIXUWKHUH[SORUDWLRQVRIKRZULVNFRPPXQLFDWLRQPD\
GHDOZLWKHPRWLRQVDVZHOODVVRFLDOSV\FKRORJLFDODQGFXOWXUDOGLPHQVLRQVRIWKH
LQKDELWDQWV¶OLYHV

&RQFOXVLRQV
7KHVWXG\GHPRQVWUDWHGWKDWWZRVXESRSXODWLRQVSHUFHLYHGULVNFRPPXQLFDWLRQUDWKHU
GLIIHUHQWO\WKRVHZKROLYHGLQDUHDVZLWKDGLVDVWHUKLVWRU\DQGWKRVHZKRZHUHSDUHQWVRI
FKLOGUHQUHJXODUO\H[SRVHGLQWKHWVXQDPLULVN]RQHV:KHQLWFRPHVWRWKHUHSRUWHG
ZLOOLQJQHVVWRDGKHUHWRWKHHYDFXDWLRQLQVWUXFWLRQVWUXVWIXOUHODWLRQVKLSVZLWKWKHH[SHUWV
ZHUHHVVHQWLDOEXWDOVRVRFLRGHPRJUDSKLFDVSHFWVVXFKDVKROGLQJDXQLYHUVLW\JUDGXDWH
GHJUHH,QGLYLGXDOGLIIHUHQFHVVXFKDVSV\FKRORJLFDOGHIHQVHPHFKDQLVPVSHUVRQDOLW\WUDLWV
DQGORFXVRIFRQWUROGLGQRWDGGDQ\WKLQJRIVLJQLILFDQFH,QWKHGLVFXVVLRQVHYHQ
GHWHUPLQDQWVRIZRUU\KDYHEHHQVXJJHVWHGIRUFRQVLGHUDWLRQLQWKHFDVHRIODUJHVFDOHQDWXUDO
GLVDVWHUV7KRVHZKROLYHLQDUHDVZLWKDGLVDVWHUKLVWRU\PD\EHXVHIXODOOLHVWKH\ZHUHPRUH
LQFOLQHGWRFRPSO\ZLWKWKHHYDFXDWLRQLQVWUXFWLRQVHYHQWKRXJKWKH\SHUFHLYHGWKHSXEOLF
PHHWLQJVDVOHVVXVHIXO

,QWURGXFWLRQ

2YHUWKHSDVWWKUHHGHFDGHVDODUJHERG\RIUHVHDUFKKDVIRFXVHGRQKRZSHRSOHLQ
KLJKULVNDUHDVDGMXVWWRQDWXUDOKD]DUGV3D\LQJDWWHQWLRQWRHYDFXDWLRQZDUQLQJVDQG
SUHSDULQJIRUHPHUJHQF\VLWXDWLRQVZLOOVDYHOLYHVDQGUHGXFHLQMXULHVZKHQDGLVDVWHUVWULNHV
$FFRUGLQJWR'UDEHNDQG3HUU\	/LQGHOOWKHUHLVDYDULHW\RIIDFWRUVWKDW
VHHPUHODWHGWRZK\DSRSXODWLRQDWULVNPD\RUPD\QRWWDNHVHOISURWHFWLYHPHDVXUHV
$FFRUGLQJWR'DYLVHWDOILQGLQJVIURPVXFKZRUNFDQKHOSLQVKDSLQJPRUHHIIHFWLYH
ULVNFRPPXQLFDWLRQSURJUDPV

,PPLQHQWGLVDVWHU
$VDSRWHQWLDOQDWXUDOGLVDVWHUWKHcNQHVURFNVOLGHVLWHKDVRQHRIWKHKLJKHVWVHYHULW\
SRWHQWLDOVLQ:HVWHUQ(XURSH/DVHUVUDGDUUHPRWHYLGHRDQGKXPDQVWDIINHHSDFRQWLQXRXV
ZDWFKRYHUWKHVLWHZKHUHWKHSUHGLFWHG±PLOOLRQFXELFPHWUHVPLOOLRQ±ELOOLRQ
FXELFIHHWRIURFNPD\IDOOLQWRWKHIMRUG,QWKHZRUVWFDVHVFHQDULRWKHWVXQDPLPD\ULVH
PHWUHVIHHWDERYHWKHVKRUHOLQHILYHPLQXWHVDIWHUWKHURFNVOLGHLQWKHFRPPXQLW\RI
+HOOHV\OW0RVWRIWKHWRZQDORFDOVFKRRODQGDQLQVWLWXWLRQIRUWKHHOGHUO\ZLOOEHLQXQGDWHG
$IWHUPLQXWHVWKHWVXQDPLPD\VWULNHWKH81(6&2GHVLJQDWHGWRXULVWFRPPXQLW\RI
*HLUDQJHUZLWKDZDYHUXQXSKHLJKWRIPHWUHVIHHWDQGGHVWUR\KRPHVDWOHDVWRQH
VFKRROGD\FDUHFHQWHUVDQGFRPPHUFLDOHVWDEOLVKPHQWV7KHQXPEHURISHRSOHDWULVNZLOOEH
KLJKHUGXULQJWKHVXPPHUZKHQWKLVWRXULVWFRPPXQLW\KDVPDQ\YLVLWRUV7KHZDYHKHLJKWV
DUHHVWLPDWHGWRUHDFKPHWHUVIHHWXSDW7DIMRUGDQGPHWHUVIHHWXSDW)M¡Un7KH
KRUL]RQWDOGLVWDQFHIURPZKHUHWKHURFNVOLGHLVOLNHO\WRKLWWKHZDWHUPHDVXUHGDORQJWKH
IMRUGLVDSSUR[LPDWHO\NPHLJKWPLOHVWR+HOOHV\OWNPPLOHVWR*HLUDQJHU

NPPLOHVWR)M¡UnDQGNPPLOHVWR7DIMRUG$VLPLODUFDODPLW\FDOOHGWKH
³7DIMRUGGLVDVWHU´VWUXFNWKHWZRODWWHUFRPPXQLWLHVLQFDXVLQJWKHGHDWKVRISHRSOH

5DWLRQDOHRIVWXG\
$VQRWHGE\/HP\UHHWDOPRVWUHVHDUFKRQULVNKDVWUDGLWLRQDOO\WDNHQWKH
IRUPRIULVNDQDO\VLVDQGFRQVLGHUHGWKHSUREDELOLWLHVDQGWKHFRQVHTXHQFHVRIKD]DUGV
-DUGLQHHWDO6DQGPDQ.DSODQ	*DUULFN7RDOHVVHUH[WHQWWKHIRFXV
KDVEHHQRQKRZULVNFRPPXQLFDWLRQLVSHUFHLYHGVRFLRFXOWXUDODQGHPRWLRQDODVSHFWVPD\
LQIOXHQFHKRZSHRSOHUHVSRQGWRWKHULVNV7KHWHFKQLFDOIRFXVPD\KDYHOHDG³WRDQ
LQDFFXUDWHEHOLHIWKDWHYHQWVDIIHFWDOOLQGLYLGXDOVHTXDOO\´/HP\UHHWDOS
/HP\UHDQGKHUFROOHDJXHVKDYHVXJJHVWHGWKDWULVNPDQDJHUVUDUHO\IRFXVRQKRZSHRSOH
ZLWKGLIIHUHQWFKDUDFWHULVWLFVDQGVRFLRFXOWXUDOEDFNJURXQGVSURFHVVULVNFRPPXQLFDWLRQDQG
KRZWKH\UHODWHWRGLVDVWHUVDQGLWVOLNHV7KLVGLVVHUWDWLRQDWWHPSWVLQSDUWWREULGJHVRPHRI
WKHJDSVEHWZHHQWKHWZRSHUVSHFWLYHV

5HYLHZRIUHVHDUFK
5LVNFRPPXQLFDWLRQ
7KHPDLQGLVWLQFWLRQEHWZHHQULVNFRPPXQLFDWLRQDQGFULVLVFRPPXQLFDWLRQLVUHODWHG
WRWKHLUDSSHDUDQFHLQWKHWLPHOLQH&ULVLVFRPPXQLFDWLRQDLPVWRDYRLGRUOLPLWWKH
GHVWUXFWLYHLPSDFWRIDQRQJRLQJGDQJHURXVHYHQWDQGSHRSOH¶VUHFXSHUDWLRQIURPLW2QWKH
RWKHUKDQGWKHJRDORIULVNFRPPXQLFDWLRQLVWRSUHYHQWSRWHQWLDORULPPLQHQWWKUHDWVIURP
KDSSHQLQJDQGIURPLQIOXHQFLQJEHKDYLRXUVDQGSROLFLHVLQXQIRUWXQDWHZD\V6HOOQRZHWDO
	/LWWOHILHOG:LWKUHJDUGVWRQDWXUDOKD]DUGVWKHSULQFLSDOUDWLRQDOHIRUULVN
FRPPXQLFDWLRQLVWRLQLWLDWHDQGGLUHFWSURWHFWLYHDFWLRQDQGWRLQVXUHSXEOLFVDIHW\

*RYHUQPHQWDJHQFLHVDQGH[SHUWVWHQGWRHQJDJHLQRQHZD\GLVVHPLQDWLRQRI
LQIRUPDWLRQ0F&RPDV7KHUHE\WKH\PD\IDLOWRUHFRJQL]HULVNFRPPXQLFDWLRQDVD
GLDORJXHZKLFKDFNQRZOHGJHVWKDWSHRSOHSHUFHLYHDQGLQWHUSUHWULVNVGLIIHUHQWO\7KLVYLHZ
RQGLVVHPLQDWLQJLQIRUPDWLRQVHHPHGWREHSUHYDOHQWDWWKHSXEOLFPHHWLQJVLQWKHDUHDVXQGHU
VFUXWLQ\
7KH1DWLRQDO5HVHDUFK&RXQFLO15&LQWKH86PDGHDQHIIRUWWRUHYLWDOL]HWKH
FRQFHSWRIULVNFRPPXQLFDWLRQLQE\FRLQLQJLWDVD³GHPRFUDWLFGLDORJXH´LPSO\LQJDQ
LQWHUDFWLYHSURFHVVRILQIRUPDWLRQH[FKDQJHZKLFKLVDGGUHVVLQJPXOWLSOHFRQFHUQVRSLQLRQV
RUUHDFWLRQV6HOOQRZHWDO
,QWKHcNQHVFDVHWKHUHKDYHEHHQWZRPHDQVRISURYLGLQJLQIRUPDWLRQWRWKHSXEOLFDW
ULVNSXEOLFPHHWLQJVDQGZULWWHQDQGPHGLDWHGLQIRUPDWLRQ3XEOLFPHHWLQJVKDYHLQWKHSDVW
EHHQRQHRIWKHPRVWFRPPRQZD\VRIGLVVHPLQDWLQJLQIRUPDWLRQDERXWFRQWURYHUVLDOLVVXHV
DQGWKH\KDYHEHHQUHJDUGHGDVWKHDXWKRULWLHV¶IODJVKLSFRPPXQLFDWLRQFKDQQHO2IILFLDOV
IURPWKHORFDOJRYHUQPHQWXVXDOO\FKDLUVXFKPHHWLQJVZLWKWKHVXSSRUWRIWKHH[SHUWV
:ULWWHQGRFXPHQWDWLRQLQFOXGLQJUHDGLQJVHHLQJRUKHDULQJWKHLQIRUPDWLRQHLWKHULQSULQW
DXGLRYLVXDOO\RUGLJLWDOO\KDVDOVREHHQTXLWHFRPPRQRIUHFHQW7KHWZRDSSURDFKHV
*UXQLJ	*UXQLJPD\EHDVVHVVHGVHSDUDWHO\RUWRJHWKHUZLWKUHJDUGWRWKHLU
FRPPXQLFDWLYHXVHIXOQHVVDVSHUFHLYHGE\WKHSXEOLF9DULRXVDVSHFWVRIWKHNH\FRQFHSW
SHUFHLYHG³XVHIXOQHVV´ZDVVWXGLHGLQWKLVGLVVHUWDWLRQWRH[SORUHKRZWKHFRPPXQLFDWLRQ
ZDVUHFHLYHGE\WKHSXEOLFV
,QVKRUWWKHGLIIHUHQFHEHWZHHQWZRFRQFHSWV5LVNFRPPXQLFDWLRQUHIHUVWRDGLDORJLF
H[FKDQJHLQWKHFRPPXQLFDWLRQSURFHVVZKHUHDVULVNLQIRUPDWLRQUHIOHFWVWKHPRUH
WUDGLWLRQDORQHZD\GLVVHPLQDWLRQRILQIRUPDWLRQ



$UHDVZLWKDGLVDVWHUKLVWRU\DQGSODFHLGHQWLW\
2YHUWKHSDVWWKUHHGHFDGHVDERG\RIUHVHDUFKKDVIRFXVHGRQKRZSXEOLFVZKROLYH
LQULVNDUHDVDGDSWWRQDWXUDOGLVDVWHUV3HRSOHWHQGWRLQWHUSUHWKD]DUGVLQDFFRUGDQFHZLWK
WKHLUµFXOWXUDOELDV¶7KLVLVVXSSRUWHGE\:HLQVWHLQZKRFRQFOXGHGWKDWULVN
SHUFHSWLRQJRHVEH\RQGWKHLQGLYLGXDO,WLVDOVRDVRFLDODQGFXOWXUDOFRQVWUXFWUHIOHFWLQJ
YDOXHVV\PEROVKLVWRU\DQGLGHRORJ\:LWKWKHVHDVSHFWVLQPLQGWKLVVWXG\H[SORUHG
ZKHWKHUWKHSXEOLFVZKROLYHLQDUHDVZLWKDGLVDVWHUKLVWRU\SHUFHLYHGDQGSURFHVVHGWKHULVN
FRPPXQLFDWLRQGLIIHUHQWO\
0DQ\VWXGLHVVXFKDVWKRVHFDUULHGRXWE\.UDXVDQG6ORYLF:HLQVWHLQDQG
1LFROLFKDQG5RKUPDQQKDYHUHSRUWHGFRUUHODWLRQVEHWZHHQULVNSHUFHSWLRQ
DQGWKHVXEVHTXHQWSUHYHQWDWLYHEHKDYLRXU$FFRUGLQJWRWKHVRFLDODPSOLILFDWLRQRIULVN
IUDPHZRUN6$5)WKHSHUFHSWLRQRIULVNPD\EHLQWHQVLILHGRUDWWHQXDWHGGHSHQGLQJRQHDFK
LQGLYLGXDO¶VLQWHUSUHWDWLRQRIWKHWKUHDWV.DVSHUVRQHWDO7KH6$5)ZDVFRQVWUXFWHG
E\.DVSHUVRQWREULGJHWKHJDSEHWZHHQH[SHUWV¶WHFKQLFDOLQWHUSUHWDWLRQRIULVNDQGWKHVRFLR
FXOWXUDODQGHPRWLRQDOUHVSRQVHVWKDWFUHDWHGSXEOLFSHUFHSWLRQVRIULVN7KLVGLVVHUWDWLRQDOVR
LQFOXGHGµSODFHLGHQWLW\¶DVDQREMHFWRILQTXLU\/LYLQJLQWKHVDPHFRPPXQLW\DVRQHV¶
DQFHVWRUVFRXOGFUHDWHDFDULQJDQGHPRWLRQDODWWDFKPHQWWRWKHµSODFH¶WKDWRWKHUZLVHPLJKW
QRWEHDFNQRZOHGJHG³,QWKHULVNFRPPXQLFDWLRQOLWHUDWXUHWKHUHLVVWLOOOLWWOHRUQRDWWHQWLRQ
JLYHQWRWKHLPSRUWDQFHRISODFHDWWDFKPHQWDQGµSODFHLGHQWLW\¶ZLWKDOOWKHLPSOLFDWLRQV
WKHVHKDYHRQDQLQGLYLGXDO´:HVWHU+HUEHUS7KHUHLVDJURZLQJERG\RIZRUN
LQYHVWLJDWLQJ
SODFHEDVHG
XQGHUVWDQGLQJVRIULVN/XJLQDDKHWDO	(\OHV
:DNHILHOGHWDO	(\OHV%D[WHU(\OHV	(OOLRWW$OL([WHUQDOO\
LQWURGXFHGULVNVPD\VHUYHWRGLVUXSWDVSHFWVRISODFHLGHQWLW\DQGUHVXOWLQKHLJKWHQHGZRUU\
RUHYHQDQ[LHW\6XFKGLVUXSWLRQPD\EHWKHLPSHQGLQJWVXQDPLWKUHDWHQLQJDSUHFLRXV
µSODFH¶LHWKHKRPHFRPPXQLW\ZKHUHSHRSOHKDYHOLYHGIRUJHQHUDWLRQV0DVXGDDQG
 
*DUYLQVKRZHGWKDWSODFHLVDQLPSRUWDQWFRPSRQHQWLQFRQWHQWLRXVGHEDWHVDERXW
HQYLURQPHQWDOULVNLVVXHV
7KHFRQVHUYDWLRQRIUHVRXUFHV&25VWUHVVPRGHO1RUULVHWDO+REIROO
+REIROOIRXQGDSRVLWLYHUHODWLRQVKLSEHWZHHQUHVRXUFHORVVFDXVHGE\QDWXUDOKD]DUGV
DQGSV\FKRORJLFDOGLVWUHVVVXFKDVZRUU\$FFRUGLQJWR)UHHG\HWDOUHVRXUFHORVVZDV
QRWRQO\SRVLWLYHO\UHODWHGWRSV\FKRORJLFDOGLVWUHVVEXWLWDOVRGRPLQDWHGRYHUSHUVRQDO
FKDUDFWHULVWLFVDQGFRSLQJEHKDYLRULQWKHSUHGLFWLRQRIVXFKGLVWUHVV

7UXVWDQGUHODWLRQV
$VQRWHGE\6M|EHUJVRFLDOWUXVWLHWUXVWLQH[SHUWVRURUJDQL]DWLRQVSOD\VD
PDMRUUROHLQWKHLQGLYLGXDOV¶DFFHSWDQFHRIULVNPHVVDJHV$FFRUGLQJWR/XKPDQQ
DQG*LGGHQVWUXVWLQWKHH[SHUWVDQGWKHDXWKRULWLHVUHGXFHXQFHUWDLQW\DPRQJ
SHRSOH1XPHURXVVWXGLHVKDYHGRFXPHQWHGFRUUHODWLRQVEHWZHHQSHRSOH¶VWUXVWLQWKH
JRYHUQPHQWDQGSHRSOH¶VZLOOLQJQHVVWRFRPSO\ZLWKWKHRIILFLDOHYDFXDWLRQRUGHUV:HVW
*UDQDWW%XUWRQHWDO:HVW	2UU7KHPRUHSHRSOHWUXVWWKH
JRYHUQPHQWDQGWKHHYDFXDWLRQRUGHUVWKHPRUHZLOOLQJWKH\DUHWRFRPSO\:HVW	2UU
2QWKHRWKHUKDQGQRQSURWHFWLYHUHVSRQVHVPD\UHODWHWRWKHORFDOFXOWXUHWRVRFLR
GHPRJUDSKLFDVSHFWVSULRUH[SHULHQFHVLQGLYLGXDOGLIIHUHQFHVDQGWKHUHODWLRQVKLSVZLWKWKH
H[SHUWV7KLVGLVVHUWDWLRQLQYHVWLJDWHGLQSDUWLIWUXVWLQWKHH[SHUWVDQGWKHSHUFHLYHG
XVHIXOQHVVRIWKHULVNFRPPXQLFDWLRQZHUHGHWHUPLQDQWVRIUHSRUWHGHYDFXDWLRQFRPSOLDQFH
$VDOUHDG\PHQWLRQHGVWXGLHVRISHUVRQDORUIDPLOLDOH[SHULHQFHVZLWKKD]DUGVKDYH
VXJJHVWHGDUHODWLRQVKLSEHWZHHQHYDFXDWLRQFRPSOLDQFHDQGULVNFRPPXQLFDWLRQ*URWKPDQQ
	5HXVVZLJ9DQGHQ%HUJHWDO:HLQVWHLQ=DDOEHUJHWDO)+DOIRI
WKHUHVSRQGHQWVLQWKLVVWXG\ZHUHSDUHQWVRIFKLOGUHQH[SRVHGGDLO\LQWKHWVXQDPLULVN
]RQHV$VDUXOHSDUHQWKRRGLVDVVRFLDWHGZLWKVWURQJHPRWLRQDODWWDFKPHQWVWRIDPLO\

PHPEHUVDQGWRRQH¶VFKLOGUHQLQSDUWLFXODU$FFRUGLQJO\WKHFRQWUDVWLQUHVSRQVHVEHWZHHQ
SDUHQWVDQGQRQSDUHQWVLQUHODWLRQWRULVNFRPPXQLFDWLRQZDVH[SORUHGLQWKLVVWXG\

&RPSOLDQFHZLWKHYDFXDWLRQLQVWUXFWLRQV
$FFRUGLQJWR6DWWOHUDQGKLVFROOHDJXHVWKHUHLVDFRUUHODWLRQEHWZHHQWKRVH
ZKRKDYHH[SHULHQFHGDGLVDVWHUDQGWKRVHZKRWDNHSUHYHQWDWLYHDFWLRQ3HRSOHZKROLYHLQ
DUHDVZLWKDKLVWRU\RIQDWXUDOGLVDVWHUVDUHPRUHLQFOLQHGWRFRPSO\ZLWKWKHHYDFXDWLRQ
ZDUQLQJVWKDQRWKHUV6DWWOHUHWDO'UDEHN	%RJJV,QGDQJHURXVDUHDVDQGLQ
HPHUJHQF\VLWXDWLRQVWKHUHDUHODZVLQ1RUZD\UHTXLULQJSHRSOHWRDFWDQGHYDFXDWHLQ
DFFRUGDQFHZLWKWKHLQVWUXFWLRQVRIWKHJRYHUQPHQWRIILFLDOV$VLQWKHcNQHVFDVHEDVHGRQ
SHUPDQHQWVXUYHLOODQFHRIWKHVLWHJHRORJLVWVZLOODGYLVHWKHORFDOJRYHUQPHQWVDQGWKHSROLFH
ZKHQWRLVVXHHYDFXDWLRQLQVWUXFWLRQV7KHPRUHWUXVWHGDQGWKHPRUHXVHIXOWKHULVN
FRPPXQLFDWLRQLVSHUFHLYHGSULRUWRDFDODPLW\WKHPRUHFRPSOLDQFHZLWKWKHHYDFXDWLRQ
RUGHUVLVH[SHFWHG
(YHQVRWKHUHLVDZHOOHVWDEOLVKHGERG\RIUHVHDUFKLQGLFDWLQJWKDWVRPHLQGLYLGXDOV
µDWULVN¶WHQGWRLJQRUHKHDOWKZDUQLQJVVHHIRUH[DPSOH+HOOHUHWDO/LQGHOO	3HUU\
5RKUPDQQ6XFKQRQSURWHFWLYHUHVSRQVHVPD\EHH[SODLQHGE\GHQLDOGLVWUXVW
ZLVKIXOWKLQNLQJRUIDWDOLVP*URWKPDQQ	5HXVVZLJ2WKHUZLVHWKHUHVSRQVHVPD\
EHUHODWHGWRSRRUFRPPXQLFDWRUVNLOOVDPELJXRXVULVNFRPPXQLFDWLRQRUXQVFKHGXOHG
LQIOXHQFHWKURXJKLQIRUPDOVRFLDOQHWZRUNVDQGQHZVPHGLD+HOOHUHWDO)LVFKKRII
5RKUPDQQ6ORYLF5HVHDUFKE\'RZDQG&XWWHUVXJJHVWHGWKDWWKH
FRJQLWLYHDQGVRFLRFXOWXUDOSURFHVVHVUHODWHGWREHLQJUHDG\IRUVXFKDGKHUHQFHPD\EHPRUH
LPSRUWDQWWKDQPHUHO\H[SORULQJWKHPRVWHIIHFWLYHHYDFXDWLRQZDUQLQJV


 
:RUU\DIIHFWDQGHPRWLRQ
:HDOOVHHDQGKHDUDERXWQDWXUDOGLVDVWHUVLQWKHQHZVPHGLDVHHSLFWXUHVDQG
SHUKDSVZHHYHQNQRZVRPHRQHZKRKDVH[SHULHQFHGVXFKGDQJHUV&RQVHTXHQWO\LWLV
SUHGLFWHGWKDWRQHKDUGO\FDQHYDOXDWHDULVNVRXUFHDQDO\WLFDOO\ZLWKRXWVRPHVRUWRIDIIHFWLYH
LQIOXHQFH3HRSOHV¶DQDO\WLFDODVVHVVPHQWRIULVNGHSHQGVRQREMHFWLYHFKDUDFWHULVWLFVRIWKH
ULVNVLWXDWLRQVXFKDVWKHSUREDELOLW\DQGWKHVHYHULW\RIYDULRXVWKUHDWHQLQJRXWFRPHV,Q
FRQWUDVWSHRSOH¶VHPRWLRQDOUHVSRQVHVGHSHQGUDWKHURQRWKHUIDFWRUV±VXFKDVWKHYLYLGQHVV
RIWKHLPDJLQHGFRQVHTXHQFHVWKHLUHPRWLRQDOVWDWHSDVWH[SRVXUHVSHUVRQDOLW\DQGWKHLU
KLVWRU\RIFRQGLWLRQLQJ
0DF*UHJRUGHILQHGZRUU\DVDFRJQLWLYHVWDWHUHODWHGWRWKLQNLQJDERXW
XQFHUWDLQWLHVDERXWWKHIXWXUHLWLVDQDWXUDOFRQFHUQUHODWHGWRUHDOLVWLFWKUHDWV7KXVLWLV
GLIIHUHQWIURPDQ[LHW\WKHODWWHULVLQFOLQHGWRZDUGVRYHUUHDFWLRQVDQGLUUDWLRQDOLW\$FFRUGLQJ
WRKLPWKHUHDUHILYHZD\VRIFRSLQJZLWKZRUU\'RQRWKLQJFRQWLQXHWRZRUU\DFFHSW
GLVFRPIRUWHVFDSHIURPWKHVRXUFHRIWKHZRUU\RUWDNHGLUHFWDFWLRQWRUHGXFHWKH
FRQVHTXHQFHV)RUPVRIDYRLGDQFHPD\DOVRLQYROYHSV\FKRORJLFDOGHIHQVHPHFKDQLVPVVXFK
DVGHQLDORUGLVSODFHPHQWIRUH[DPSOHEHLQJPRUHFRQFHUQHGDERXWRWKHULVVXHVWKDQWKRVH
UHODWHGWRWKHLPPLQHQWWKUHDW%DURQHWDOSFODLPHGWKDW³HYHQWKRXJKZRUU\LV
DQXQSOHDVDQWHPRWLRQLWPD\EHLPSRUWDQWLQPRYLQJSHRSOHWRSURWHFWWKHPVHOYHVDJDLQVW
KDUP´7KHVFHQDULRVRULPDJHVRILPSHQGLQJZRUULVRPHRFFXUUHQFHVPD\KHOSXVXQGHUVWDQG
³ZD\VLQZKLFKIXWXUHHYHQWVPLJKWEHUHDOL]HGDQGFRXOGEHXVHIXOLQSUHSDULQJWRPHHW
WKHP´0DF*UHJRUS
,WKDVEHHQIRXQGWKDWWKHIHHOLQJVRIULVNDUHODUJHO\LQVHQVLWLYHWRFKDQJHVLQWKH
IDFWXDOSUREDELOLWLHVZKHUHDVDQDO\WLFDOHYDOXDWLRQVDUH$QWLFLSDWRU\HPRWLRQDOUHVSRQVHV
VRPHWLPHVGLYHUJHFRQVLGHUDEO\IURPWKHFRJQLWLYHHYDOXDWLRQVDQGZKHQWKH\GRWKH
UHVSRQVHVRIWHQH[HUWDGRPLQDWLQJLQIOXHQFHRQEHKDYLRXU/RHZHQVWHLQHWDO

([DPSOHVRIVXFKUHVSRQVHVIURPWKLVVWXG\PD\EHWKHIDPLO\PHPEHUV¶YLYLGLPDJHVRID
WVXQDPLGHVWUR\LQJWKHLUSUHFLRXVKRPHLQVWLJDWLQJZRUULHVDERXWWKHLUFKLOGUHQWKHPVHOYHV
WKHLUORFDODVVHWVLHWRXULVPDVZHOODVWKHLUFRPPXQLW\)RUWKRVHOLYLQJLQWKHUHOHYDQW
DUHDWKHHPRWLRQVUHODWHGWRWKH³7DIMRUGGLVDVWHU´LQPD\DOVRUHLQIRUFHSUHYHQWDWLYH
EHKDYLRXUVGXHWRLPDJHVDQGIHDUVWKDWWDFLWO\PD\KDYHEHHQSDVVHGRQIRUJHQHUDWLRQV)RU
VXFKUHDVRQVKRPHORFDWLRQLQWKHDUHDVWUXFNE\WKHORFDOGLVDVWHURIWKHSDVWZDVRILQWHUHVW
WRWKLVVWXG\
,QH[SODLQLQJWKHFRJQLWLRQRIULVN6ORYLFDQGKLVFROOHDJXHVFODLPHGWKDW
SHRSOHXQGHUVWDQGULVNLQWZRGLIIHUHQWZD\V:KLOHWKHHYLGHQFHEDVHGDQDO\WLFDOV\VWHP
XVHVIRUPDOORJLFDQGUHDVRQLQJWKHH[SHULHQWLDOV\VWHPLVIDVWLQWXLWLYHDQGEDVHGRQDIIHFW
²³DIDLQWZKLVSHURIHPRWLRQ´6ORYLFHWDOS7KHVHWZRZD\VRIFRSLQJZLWK
ULVNPD\EHUHODWHGWRWKHILOWHULQJSURFHVVGHVFULEHGE\WKH6$5)3HRSOHPD\HYDOXDWHULVN
FRJQLWLYHO\DQGWKURXJKVRFLDOOHDUQLQJEXWWKH\UHDFWWRLWLQWXLWLYHO\DQGHPRWLRQDOO\
/RHZHQVWHLQHWDO7KDOPDQQ	:LHGHPDQQ7KHIX]]\WUDFHWKHRU\)77
5H\QD	%UDLQHUG5H\QD/OR\G	%UDLQHUG5H\QD)LQXFDQH	+ROXS
UHIHUULQJWRYHUEDWLPDQDO\VLVDQGJLVWHPRWLRQLVDQRWKHUDSSURDFKWKDWIRFXVHVRQ
WKLVWZRIROGFRQFHSWRIXQGHUVWDQGLQJULVN
,QWKLVGLVVHUWDWLRQWKHGHVLJQDWLRQV³HPRWLRQ´DQG³DIIHFW´KDYHEHHQXVHG
LQWHUFKDQJHDEOHDQGFDUU\WKHVDPHPHDQLQJ7KXVWKHUHDUHGXDOSURFHVVHVVZD\LQJERWKWKH
SHUFHSWLRQVDQGWKHLQWHUSUHWDWLRQVRIULVNDQGULVNFRPPXQLFDWLRQ7KHFRQFHSWRIZRUU\
UHODWHGWRSRWHQWLDOGLVDVWHUVDQGDVDGGUHVVHGLQWKLVGLVVHUWDWLRQLVQRWWREHUHJDUGHGDVRID
SV\FKLDWULFQDWXUHZKLFKIRUH[DPSOHPD\EHWKHFDVHIRUDQ[LHW\5DWKHUWKHFRQFHSW
µZRUU\¶HQFRPSDVVHVDFRJQLWLYHDFNQRZOHGJHPHQWRIGDQJHUZLWKVSHFLILFDQGDGHTXDWH
IHDUVRIHYHU\GD\OLIHKHUHLQUHODWLRQWRDQLPPLQHQWGLVDVWHU)RUWKLVUHDVRQWKHSV\FKLDWULF
VFDOHVFDSWXULQJDSHUVRQ¶VOHYHORIDQ[LHW\RUUHODWHGV\PSWRPDWRORJ\ZRXOGQRWVHUYHWKH

SXUSRVH$FFRUGLQJO\YDULDEOHVGLUHFWO\UHODWHGWRWKHDGHTXDWHVLWXDWLRQDOIHDURUZRUU\KDYH
EHHQGHYHORSHGIRUWKHVWXG\

*HQHUDODLPRIGLVVHUWDWLRQ
7KHJHQHUDODLPRIWKLVGLVVHUWDWLRQKDVEHHQWRLGHQWLI\UHOHYDQWGHWHUPLQDQWVRIKRZ
SXEOLFVDWULVNRILPPLQHQWGLVDVWHUVVXFKDVDURFNVOLGHDQGDWVXQDPLPD\UHVSRQGWRULVN
FRPPXQLFDWLRQLQWHUPVRIKRZWKH\SHUFHLYHLWVXVHIXOQHVV/LNHZLVHWRVWXG\ZKHWKHU
VRFLRGHPRJUDSKLFDVSHFWVRISHRSOH¶VOLYHVWKHLUUHODWLRQVKLSVZLWKH[SHUWVDQGLQGLYLGXDO
GLIIHUHQFHVPD\LQIOXHQFHHPHUJHQF\FRPSOLDQFHDQGDZLOOLQJQHVVWRIROORZWKHHYDFXDWLRQ
LQVWUXFWLRQV)LQDOO\WKHVWXG\GLIIHUHQWLDWHGEHWZHHQSXEOLFVZKRZRUU\DQGGLVFXVVHGWKH
LPSOLFDWLRQVIRUULVNFRPPXQLFDWLRQ

5HVHDUFKTXHVWLRQVDGGUHVVHGLQWKLVGLVVHUWDWLRQ
,Q3DSHU,
x 'RSXEOLFVIURPFRPPXQLWLHVZLWKDGLVDVWHUKLVWRU\SHUFHLYHWKHXVHIXOQHVVRI
ULVNFRPPXQLFDWLRQGLIIHUHQWO\WKDQSXEOLFVLQFRPPXQLWLHVZLWKRXWVXFKD
KLVWRU\"
x 'RSDUHQWVRIFKLOGUHQH[SRVHGWRULVNSHUFHLYHWKHXVHIXOQHVVRIULVN
FRPPXQLFDWLRQGLIIHUHQWO\WKDQQRQSDUHQWV"

,Q3DSHU,,
x +RZGRVRFLRGHPRJUDSKLFFKDUDFWHULVWLFVLQGLYLGXDOGLIIHUHQFHVDQG
UHODWLRQVKLSVZLWKH[SHUWVUHODWHWRFRPSOLDQFHDQGWKHZLOOLQJQHVVWRIROORZ
HYDFXDWLRQLQVWUXFWLRQVLQDQDWXUDOGLVDVWHU"

,Q3DSHU,,,
x :KDWDUHWKHGHWHUPLQDQWVRIWKHSXEOLFV¶ZRUU\LQDQLPPLQHQWGLVDVWHU"
x 'RPHPEHUVRIWKHSXEOLFLQDFRPPXQLW\ZLWKH[WUDRUGLQDU\DVVHWVZRUU\
PRUHWKDQWKRVHIURPFRPPXQLWLHVZLWKUHJXODUDVVHWV"


0HWKRGV

3DUWLFLSDQWV
2IWKHUHVSRQGHQWVZHUHIHPDOHVQ DQGPDOHVQ 
7KHJHQGHUGLVWULEXWLRQDGHTXDWHO\UHIOHFWHGWKHORFDOSRSXODWLRQZKLFKZDV
IHPDOHVDQGPDOHV%\FRPPXQLW\RIWKHUHVSRQGHQWVFDPHIURP*HLUDQJHU
IURP+HOOHV\OWIURP7DIMRUGDQGIURP)M¡Un7KHWRWDOUHVSRQVHUDWH
ZLWKLQWKHDJHJURXS±\HDUVZDVWKHUHVSRQVHUDWHLQDJHJURXS±\HDUVZDV
LQWKHDJHJURXS±\HDUVWKHUDWHZDVDQGLQWKHDJHJURXS\HDUVDQG
DERYHWKHUHVSRQVHUDWHZDV

3URFHGXUH
,Q)HEUXDU\ERRNOHWVZLWKWKHVXUYH\TXHVWLRQQDLUHZHUHGLVWULEXWHGE\PDLO
WRDOODGXOWVLQWKHIRXUFRPPXQLWLHVLUUHVSHFWLYHRIWKHSHUVRQV¶DJH7KRVHXQGHUDJH
ZHUHQRWLQFOXGHG7KHERRNOHWDOVRFRQWDLQHGEDFNJURXQGLQIRUPDWLRQDERXWWKHVWXG\7ZR
UHPLQGHUVZHUHVHQWDWRQHPRQWKLQWHUYDOV7KHFRPSOHWHGTXHVWLRQQDLUHVZHUHUHWXUQHGE\
PDLODQGWUHDWHGDQRQ\PRXVO\LQDFFRUGDQFHZLWKWKHSROLFLHVRIWKH1RUZHJLDQ6RFLDO
6FLHQFH'DWD6HUYLFHV16'

7KHTXHVWLRQQDLUH±VHOHFWLRQRILWHPV
7KHVXUYH\TXHVWLRQQDLUHFRQWDLQHGLWHPV)RUW\VL[RIWKHPZHUHXQLTXHWRWKLV
VWXG\7KH\ZHUHJHQHUDWHGE\IRFXVJURXSVDQGDOVRE\SHUVRQDOLQWHUYLHZVZLWKWKHIRXU
VXUYLYRUVVWLOODOLYHIURPWKHGLVDVWHU7ZHQW\WZRRIWKHJHQHUDWHGLWHPVZHUHXVHGLQ

WKHDQDO\VHVRIWKLVVWXG\ZKLOHWKHUHVWZDVQRWDSDUWRIWKLVGLVVHUWDWLRQWKH\ZLOOWKHUHIRUH
QRWEHFRYHUHGDQ\IXUWKHUKHUH7KHSHUVRQDOLQWHUYLHZVZLWKWKHHOGHUO\VXUYLYRUVIURPWKH
7DIMRUGGLVDVWHUZHUHFDUULHGRXWLQWKHLUKRPHV2QHRIWKHPKDGPRYHGWRDQRWKHUORFDWLRQ
ZKLOHWKUHHVWLOOOLYHGLQWKHVDPHDUHD
6HYHQW\VL[LWHPVLQWKHTXHVWLRQQDLUHZHUHWDNHQIURPHVWDEOLVKHGVWDQGDUGL]HG
TXHVWLRQQDLUHV)LQDOO\IRXUWHHQLWHPVFRYHUHGVRFLRGHPRJUDSKLFLQIRUPDWLRQ7KXVWKH
TXHVWLRQQDLUHZDVFRPSLOHGRIFRPSRQHQWVRIYDULRXVRULJLQV%ULHIO\WKH\LQFOXGH
 *HQHUDWHGGLVDVWHUUHODWHGLWHPVIURPIRFXVJURXSVDQGSHUVRQDOLQWHUYLHZV
7ZHQW\WZREDVLFLWHPVRIDWRWDORILWHPVZHUHXVHGWRDGGUHVVWKHWRSLFVRI
WKLVGLVVHUWDWLRQ
 3V\FKRGHPRJUDSKLFGDWDVLPSOHIDFWXDODQGFDWHJRULFDOLQIRUPDWLRQLWHPV
 6WDQGDUGL]HGLQYHQWRULHVLWHPV

7KXVLQWKLVGLVVHUWDWLRQDWRWDOLWHPVZHUHXVHG7KHSV\FKRPHWULFSURSHUWLHVRI
VLQJOHLWHPVDQGGHULYHGFRPSRVLWHYDULDEOHVUHODWHGWRWKHWRSLFVXQGHUVFUXWLQ\DQGWKH
YDULDEOHVRUVXEVFDOHVIURPWKHVWDQGDUGL]HGLQVWUXPHQWVXVHGLQWKHDQDO\VHVZLOOEH
SUHVHQWHGVXEVHTXHQWO\LQWKHPHWKRGVHFWLRQ7KHDSSURDFKXVHGLQWKHJHQHUDWLRQRIGLVDVWHU
UHODWHGLWHPVFDOOVIRUDPRUHHODERUDWHGHVFULSWLRQZKLFKZLOOEHJLYHQEHORZ

*HQHUDWLRQRIGLVDVWHUUHODWHGLWHPV
0RVWGLVDVWHUVKDYHXQLTXHIHDWXUHV$FFRUGLQJO\LWLVDPDMRUWDVNRIDQ\UHVHDUFKHU
WRFDSWXUHWKHVSHFLILFVLWXDWLRQDODQGFRQWH[WXDOHOHPHQWVRIWKDWSDUWLFXODUHYHQW7KHZD\V
WRLGHQWLI\YDOLGUHOHYDQWDQGXQLTXHIHDWXUHVPD\GLIIHU,QVRPHLQVWDQFHVWKHUHVHDUFKHUV
XVHLWHPVFRYHULQJVLPSOHDQGREMHFWLYHIDFWV,QRWKHUFDVHVRSLQLRQVDQGEHOLHIVDUHZDQWHG
DQGWKHUHOHYDQWLWHPVKDYHEHHQOLQHGXSDSULRUL$OWHUQDWLYHO\HODERUDWHDSSURDFKHVPD\EH

HPSOR\HGDVZDVGRQHLQWKLVVWXG\7ZRIRFXVJURXSVDQGWKUHHSHUVRQDOLQWHUYLHZVZHUH
XWLOL]HGWRFDSWXUHVDOLHQWDQGXQLTXHGLPHQVLRQVRIWKHLPPLQHQWGLVDVWHUVLWXDWLRQDQGDOVR
WRGLVFORVHRSLQLRQVEHOLHIVHPRWLRQVDVZHOODVSRWHQWLDOEHKDYLRXUVUHODWHGWRWKHLPPLQHQW
GLVDVWHUVLWXDWLRQDPRQJWKHSDUWLFLSDQWV
(OLFLWHGE\RSHQHQGHGSURPSWVDQXPEHURIVLPSOHRUFRPSOH[DQGGLYHUVHYLHZV
IURPWKHSDUWLFLSDQWVHPHUJHGLQWKHIRFXVJURXSVDQGDOVRLQWKHSHUVRQDOLQWHUYLHZV
6HYHUDOLQGHSHQGHQWVRXUFHVRILQIRUPDWLRQFRQWULEXWHWRZDUGWKHLPSURYHPHQWVRIDVXUYH\
LQWHUPVRIEUHDGWKDQGGHSWK0DOWHUXG)UH\HWDO0RUJDQ2¶%ULHQ
:ROIIHWDO

)RFXVJURXSVDQGSHUVRQDOLQWHUYLHZV
,QJHQHUDOIRFXVJURXSLQWHUYLHZVDUHGLUHFWHGE\DIDFLOLWDWRUHQFRXUDJLQJ³DVPDOO
JURXSRISHRSOHLQDUHODWLYHO\RSHQGLVFXVVLRQDERXWDVSHFLILFSURGXFWRUSURJUDP´)UH\HW
DOS$FFRUGLQJWR2OVRQHWDODQG=LPPHUPDQHWDOS
³IRFXVJURXSVKDYHEHHQXVHGH[WHQVLYHO\LQWKHFRQWH[WRIGLVDVWHUVWRXQGHUVWDQG
SHUFHSWLRQVWHVWPHVVDJHVDQGFRQGXFWHPHUJHQF\QHHGVDVVHVVPHQWV´7KHUHIRUHLGHDV
DERXWULVNFRPPXQLFDWLRQKDYHRIWHQEHHQHOLFLWHGDVDUHVXOWRIIRFXVJURXSVGLVFXVVLRQV
'HVYRXVJHV	6PLWK/XQGJUHQ	0F0DNLQ
,QWKLVVWXG\WKHDXWKRUOHGWZRVHSDUDWHIRFXVJURXSV7KHUHZHUHILYHSHUVRQVLQ
HDFKDQGWKH\FDPHIURPWZRGLIIHUHQWFRPPXQLWLHV2QHJURXSKDGPHPEHUVIURPD
ORFDWLRQZLWKDGLVDVWHUKLVWRU\DQGWKHRWKHUZDVZLWKRXW7KHSDUWLFLSDQWVKDGGLIIHUHQWDJHV
JHQGHURFFXSDWLRQVDQGVRFLRGHPRJUDSKLFEDFNJURXQGV7KHJURXSPHPEHUVZHUH
SURPSWHGE\WKHIDFLOLWDWRUZLWKUHJDUGWRWKHLUSHUFHSWLRQVRIVHYHUDOUHODWLYHGDQJHUVEXW
DOVRYLHZVDQGZRUULHVDERXWWKHLPPLQHQWURFNVOLGHDQGWVXQDPLDWYDULRXVWLPHVGXULQJWKH
JURXSVLWWLQJRULQWKHLQWHUYLHZVXQOHVVWKHWRSLFVHPHUJHGLQGHSHQGHQWO\IURPWKHJURXS

,QPRUHGHWDLOWKHIDFLOLWDWRUDLPHGDWXVLQJWKHVHTXHVWLRQVDVSURPSWVLQWKHIRFXV
JURXSVDQGLQWHUYLHZV
+RZGR\RXSHUFHLYHWKHURFNVOLGHDQGWVXQDPLULVNIURPWKHcNQHVVLWH"
+RZGR\RXFRSHZLWKVXFKDQRQJRLQJULVN"
+RZZRXOG\RXFRPSDUHWKLVULVNZLWKRWKHUULVNVLQ\RXUOLYHV":KDWDUH\RXU
ZRUULHVLQUHODWLRQWRWKHURFNVOLGHDQGWVXQDPL"
7RZKDWH[WHQWGR\RXIHHOSURWHFWHG"
:KDWLV\RXUDWWLWXGHWRZDUGVWKHH[SHUWVDWWKHcNQHV7DIMRUGSURMHFW"7RZKDW
H[WHQWGR\RXWUXVWWKHP"
7RZKDWH[WHQWZRXOG\RXFRPSO\ZLWKWKHHPHUJHQF\SODQVDQGHYDFXDWLRQ
SURFHGXUHV"
:KDWNLQGRILQIRUPDWLRQDERXWWKHULVNGR\RXILQGXVHIXO"
7RZKDWH[WHQWGR\RXIHHO\RXUNQRZOHGJHDERXWOLYLQJZLWKVXFKDULVNLV
DFNQRZOHGJHGE\WKHH[SHUWV"
'R\RXIHHOWKDW\RXUQHHGVLQWLPHVZLWKVXFKXQFHUWDLQW\DUHWDNHQZHOOFDUHRIE\
WKHDXWKRULWLHV"
:KDWDUH\RXUWKRXJKWVDERXWWKHWHPSRUDU\EXLOGLQJEDQDORQJWKHVKRUHOLQH"

)RUWKLVGLVVHUWDWLRQWKHWDUJHWHGWRSLFVGHULYHGIURPWKHSURPSWVXWLOL]HGLQWKHIRFXVJURXSV
DQGWKHLQWHUYLHZVZHUHUHODWHGWRWKH
x 8VHIXOQHVVRIULVNFRPPXQLFDWLRQFKDQQHOV
x 7UXVWDQGGLVWUXVWLQH[SHUWV
x (PHUJHQF\SUHSDUHGQHVVDQGHYDFXDWLRQFRPSOLDQFH
x :RUU\DQGGHQLDOUHODWHGWRWKHURFNVOLGHDQGWVXQDPL


,QDGGLWLRQWKHGDWDZHUHDQDO\]HGLQUHODWLRQWR
x &RPPXQLW\DVVHWVDQGGLVDVWHUKLVWRU\
x 3V\FKRVRFLDOLQIRUPDWLRQ
7KHWKUHHVHSDUDWHSHUVRQDOLQWHUYLHZVZLWKWKHVXUYLYRUVIURPWKHGLVDVWHUXVHG
WKHVDPHSURPSWVDVWKHIRFXVJURXSV9ROXQWDULO\DQGHPRWLRQDOO\WKHVXUYLYRUVGHVFULEHGLQ
GHWDLOVKRZWKH\H\HZLWQHVVHGIDPLO\PHPEHUVEHLQJNLOOHGE\WKHWVXQDPL7KHVPHOORI
FUXVKHGURFNVDQGWKHVFUHDPLQJIURPWKHLUORYHGRQHV7KH\WDONHGDERXWSUHYHQWDWLYHULVN
EHKDYLRXUVLQUHVSRQVHWRWKHLUH[SHULHQFHVVXFKDVEXLOGLQJQHZKRPHVIXUWKHUXSDERYHWKH
VHDOHYHO/LNHZLVHWKH\WDONHGDERXWVWURQJDWWDFKPHQWWRWKHLUKRPHVDVVHWVDQG
FRPPXQLW\7KH\FRQWLQXHGWROLYHZLWKURFNVOLGHULVNVIRUJHQHUDWLRQV7KHSHUVRQDO
LQWHUYLHZVDQGIRFXVJURXSGLVFXVVLRQVODVWHGDSSUR[LPDWHO\RQHKRXUHDFKWKH\ZHUH
DXGLRWDSHGDQGWUDQVFULEHG
7KHYLHZVEHOLHIVDQGDWWLWXGHVH[SUHVVHGZHUHFRQGHQVHGE\WKHIDFLOLWDWRULQWR
VWDWHPHQWVRIDQ³,´DQG³PH´IRUPDWDQGWHVWHGIRUVXSSRUWIURPWKHJURXSRULQWHUYLHZHH
:KHQHYHUUHTXLUHGWKHVWDWHPHQWVZHUHPRGLILHGXQWLODILQDODJUHHPHQWZDVUHDFKHGDERXW
WKHUHSUHVHQWDWLYHQHVVRIWKHLWHP,QWKLVZD\IDFHYDOLGLW\ZDVLQWHUDFWLYHO\HVWDEOLVKHGLQ
SDUW7KHILQDOYHUVLRQVRIWKHLWHPVZHUHVXEVHTXHQWO\LQFOXGHGLQWKHVXUYH\TXHVWLRQQDLUH
)RUVRPHWRSLFVVHYHUDOLWHPVZHUHHPHUJHGZKLOHIRURWKHUVMXVWRQHRUWZR
7KHJHQHUDWHGLWHPVRIWKHYDULRXVWRSLFVUHODWHGWRWKHDLPVRIWKHVWXG\KDGERWK
SRVLWLYHDQGQHJDWLYHGLUHFWLRQV,QYHUVLRQRILWHPVLVDVWDQGDUGSURFHGXUHLQPRVW
TXHVWLRQQDLUHVDQGLQYHQWRULHVWRDFKLHYHXQLGLUHFWLRQDOLW\LQWKHVFRULQJ,QWKLVVWXG\
LQYHUVLRQRIVRPHLWHPVZDVDOVRUHTXLUHGWRDYRLGGLVWRUWHGFRPSRVLWHYDULDEOHVRUWR
FRXQWHUDFWWKDWVRPHLWHPVZRXOGQXOOLI\WKHYDOXHVRIRWKHULWHPV
*HQHUDWHGLWHPVIURPWKHIRFXVJURXSVDQGSHUVRQDOLQWHUYLHZVZHUHDOOVFRUHGRQD
ILYHSRLQW/LNHUWW\SHVFDOHUDQJLQJIURPVXLWVPHYHU\SRRUO\WRVXLWVPHYHU\ZHOO

,WHPYDOXHZDVDFRPELQDWLRQRI³QHLWKHUQRU´DQG³GRQ¶WNQRZ´ORFDWHGEHWZHHQWKH
SRVLWLYHDQGQHJDWLYHVLGHVRIWKHVFDOHDQGWKXVVFRUHGDVDPLGGOHYDOXH/LNHUWVFDOHVDUH
³ZLGHO\XVHGLQLQVWUXPHQWVPHDVXULQJRSLQLRQVEHOLHIVDQGDWWLWXGHV´'H9LOOLVS

)RUSXEOLFDWLRQWKHLWHPVDQGWKHUHVSRQVHRSWLRQVRIWKH/LNHUWVFDOHKDYHEHHQ
WUDQVODWHGIURPWKHRULJLQDO1RUZHJLDQYHUVLRQQ\QRUVNLQWR(QJOLVK7KH1RUZHJLDQWHUP
³SDVVDU´KDVEHHQWUDQVODWHGLQWR³VXLWVPH´DVWKHQHDUHVW(QJOLVKHTXLYDOHQW$OWKRXJK
³VXLWHVPH´PD\QRWEHDQDSSURSULDWHUHVSRQVHRSWLRQIRUDJHQHUDODXGLHQFHLQIRUH[DPSOH
LQWKH8QLWHG6WDWHVDQG8.LWLVDSSURSULDWHLQWKHRULJLQDO1RUZHJLDQ6RPHYDULDEOHV
FRQVLVWRIVLQJOHLWHPVRWKHUVRIFRPSRVLWHXQZHLJKWHGPHDQVFRUHV

&RPSRVLWHYDULDEOHVDQGEDVLFLWHPV
7KHRULJLQDODQGSDUWLDOO\IDFHYDOLGDWHGLWHPVGHULYHGIURPIRFXVJURXSVDQGSHUVRQDO
LQWHUYLHZVZLOOEHUHIHUUHGWRDVEDVLFLWHPVWKHUHDUHRIWKHPXVHGLQWKLVGLVVHUWDWLRQ
7KH\DGGUHVVWKHWRSLFVSHUWDLQLQJWRWKHDLPVRIWKHVWXG\
$FRPSRVLWHYDULDEOHRQWKHRWKHUKDQGKDVEHHQJLYHQDXQLTXHQDPHZKLFKLVWRSLF
UHODWHGDQGLWFRQVLVWVRIVHYHUDOUHODWHGEDVLFLWHPV:KHQDGHTXDWHLQWHUFRUUHODWLRQVKDG
EHHQIRXQGE\DIDFWRUDQDO\VLVWKHFRQVWUXFWLRQRIDPRUHFRPSRVLWHYDULDEOHKDGREWDLQHG
VWDWLVWLFDOOHJLWLPL]DWLRQ0RUHRYHUDFFRUGLQJWR3DOODQWS³IRUVFDOHVZLWKD
VPDOOQXPEHURILWHPVHJOHVVWKDQLWLVVRPHWLPHVGLIILFXOWWRJHWDGHFHQW&URQEDFK
DOSKDYDOXHDERYHDQG\RXPD\ZLVKWRFRQVLGHUUHSRUWLQJWKHPHDQLQWHULWHPFRUUHODWLRQ
YDOXH´%ULJJV	&KHHNUHFRPPHQGDQRSWLPDOLQWHUFRUUHODWLRQUDQJHRIWRIRU
VXFKVFDOHV,QWKLVVWXG\QRQHRIWKHVFDOHVKDGPRUHWKDQILYHLWHPV7KHLQWHUQDO
FRQVLVWHQFLHVRIWKHFRPSRVLWHYDULDEOHVLQ3DSHU,,,ZHUHUHSRUWHGE\XVLQJ&URQEDFKDOSKD
,QWZRRWKHUSDSHUVWKHPHDQLQWHULWHPFRUUHODWLRQYDOXH0,&ZDVHPSOR\HG)RU

FRKHUHQFHDQGRYHUYLHZSXUSRVHV0,&KDVEHHQDSSOLHGLQWKHV\QRSVLVRIWKLVGLVVHUWDWLRQWR
FKDUDFWHUL]HWKHGHJUHHRILQWHUUHODWLRQVRIWKHYDULRXVFRPSRVLWHYDULDEOHV7ZRYDULDEOHV
FRQVLVWHGRIRQHLWHPRQO\WKHLUPHDQYDOXHV0DQGVWDQGDUGGHYLDWLRQV6'KDYHEHHQ
UHSRUWHG)XUWKHUPRUHWZRFRPSRVLWHYDULDEOHVLQFOXGHGWZRLWHPVHDFKLQWKRVHFDVHVWKH
FRUUHODWLRQEHWZHHQWKHPKDVEHHQJLYHQ%RWK0,&DQG&URQEDFK¶VDOSKDUHTXLUHDWOHDVW
WKUHHLWHPVWREHDSSOLHG
7KHEDVLFLWHPVXVHGLQWKLVGLVVHUWDWLRQDUHGHVFULEHGYHUEDWLPEHORZDVWKH\
DSSHDUHGLQWKHTXHVWLRQQDLUH7KHFRPSRVLWHYDULDEOHVGHULYHGIURPWKHPKDYHDOVREHHQ
LQFOXGHGEHORZ7DEOHRIWKLVV\QRSVLVVXPPDUL]HVWKHJHQHUDWHGLWHPVDQGYDULDEOHVXVHG
LQWKHDQDO\VHVRIWKLVVWXG\

2SHUDWLRQDOL]DWLRQRIFHQWUDOWRSLFV
7RSLF5LVNFRPPXQLFDWLRQXVHIXOQHVV±FKDQQHOSUHIHUHQFHV
,QWKHcNQHVFDVHWKHWKUHHFKDQQHOVRIULVNFRPPXQLFDWLRQZHUHSULQWHGPDWHULDO
VXFKDVEURFKXUHVOHWWHUVDQGUHSRUWVZHEEDVHGPDWHULDOVXFKDVWKHcNQHV7DIMRUGKRPH
SDJHDQGILQDOO\SXEOLFPHHWLQJVZKLFKLVWKHRQO\LQIRUPDWLRQFKDQQHOZLWKDGLDORJLF
FRPSRQHQW,QWKHVWXG\WKHVHWKUHHFKDQQHOV*UXQLJ	*UXQLJKDYHEHHQDVVHVVHG
VHSDUDWHO\RUWRJHWKHULQYDULRXVFRPELQDWLRQVWRRSWLPL]HWKHXQGHUVWDQGLQJRIWKHYDULRXV
DVSHFWVRI³SHUFHLYHGXVHIXOQHVV´DVVHHQE\WKHSXEOLFV
7KHWKUHHEDVLFLWHPVUHODWHGWRWKHSHUFHLYHGXVHIXOQHVVDVDWRSLFZHUH
x ³7KHSXEOLFPHHWLQJVDERXWWKHURFNVOLGHULVNJLYHPHXVHIXOLQIRUPDWLRQ´
x ³7KHZULWWHQGRFXPHQWDWLRQDERXWWKHURFNVOLGHULVNLVXVHIXOWRPH´
x ³7KHcNQHV7DIMRUGZHEVLWHJLYHVPHXVHIXOLQIRUPDWLRQ´
,QDIDFWRUDQDO\VLVRIWKHWRWDOYDULDQFHZDVFRQWDLQHGE\RQHODWHQWIDFWRU
LQFOXGLQJDOOWKHWKUHHLWHPVWKHLWHPFRUUHODWLRQVZLWKWKHODWHQWIDFWRUUDQJHGIURP

7KLVLQGLFDWHVDKLJKLQWHUFRUUHODWLRQEHWZHHQWKHPZKLFKXQGHUVFRUHVWKDWWKH\IRUPD
XQLILHGFRQFHSW0RUHRYHUWKHPLQRUGLIIHUHQFHVEHWZHHQWKHWKUHHLWHPVKDYHDOVREHHQ
H[SORLWHGLQWKHDQDO\VHVHJWKHYLHZVUHJDUGLQJWKHZULWWHQLQIRUPDWLRQYHUVXVWKH
LQIRUPDWLRQJLYHQDWWKHSXEOLFPHHWLQJV%HORZWKHYDULRXVVHSDUDWHLWHPDQGFRPELQHG
YDULDEOHVKDYHEHHQRXWOLQHG$OOFRPELQDWLRQVRILWHPVKDYHEHHQFRPSXWHGZLWKRXW
DVVLJQLQJDQ\ZHLJKWVWRWKHLWHPV
7KHSUHGLFWRUYDULDEOHLQ3DSHU,,³8VHIXOULVNLQIRUPDWLRQ´1 06'
0,& ZDVFRPSRVHGRIDOOWKUHHEDVLFLWHPVWKHVDPHDOVRDSSOLHVWR³8VHIXO
LQIRUPDWLRQFRPELQHG´WKHWZRFRPSRVLWHYDULDEOHVDUHDOPRVWLGHQWLFDO+RZHYHUWKHLWHPV
LQWKHPZHUHFRPELQHGLQVOLJKWO\GLIIHUHQWZD\VVXFKDVDFRPELQDWLRQRIRQHYDULDEOHSOXV
RQHEDVLFLWHPDVLQ³8VHIXOLQIRUPDWLRQFRPELQHG´6HHPRUHGHWDLOVEHORZ7KHLQWHQWLRQRI
³8VHIXOULVNLQIRUPDWLRQ´ZDVWRFDSWXUHKRZULVNFRPPXQLFDWLRQLQJHQHUDOZRXOGLQIOXHQFH
WKHSXEOLFV¶ZLOOLQJQHVVWRDGKHUHWRWKHHYDFXDWLRQLQVWUXFWLRQV7KHYDULDEOHVZHUHQDPHG
GLIIHUHQWO\LQWZRSDSHUVEHFDXVHWKH\ZHUHXVHGDWGLIIHUHQWWLPHVDQGLQVOLJKWO\GLIIHUHQW
ZD\V%\FRPELQLQJVHYHUDOYDULDEOHVUHODWHGWRWKHSHUFHSWLRQRIµXVHIXOQHVV¶LWZDVSRVVLEOH
LQWKHDQDO\VHVWRGLVWLQJXLVKEHWZHHQIDFHWRIDFHSXEOLFPHHWLQJVDQGQRQIDFHWRIDFH
ZULWWHQDQGPHGLDWHGULVNLQIRUPDWLRQEXWDOVRWRDVVHVVWKHFRPELQDWLRQRIDOOWKHLWHPV
7KHYDULDEOH³8VHIXOSXEOLFPHHWLQJV´1 06'FRQVLVWHGRIRQH
EDVLFLWHP³7KHSXEOLFPHHWLQJVDERXWWKHURFNVOLGHULVNJLYHPHXVHIXOLQIRUPDWLRQ´
7KHFRPSRVLWHYDULDEOH³8VHIXOZULWWHQDQGPHGLDWHGLQIRUPDWLRQ´1 0
6'UFRQVLVWHGRIWKHWZRRWKHUEDVLFLWHPVFRYHULQJRQO\ZULWWHQLQIRUPDWLRQ
³7KHZULWWHQGRFXPHQWDWLRQDERXWWKHURFNVOLGHULVNLVXVHIXOWRPH´DQG³7KHcNQHV7DIMRUG
ZHEVLWHJLYHVPHXVHIXOLQIRUPDWLRQ´
7KHFRPELQHGYDULDEOH³8VHIXOLQIRUPDWLRQFRPELQHG´1 06'
0,&DOUHDG\PHQWLRQHGFRYHUHGKRZWKHSXEOLFVSHUFHLYHGWKHXVHIXOQHVVRIWKHULVN
 
FRPPXQLFDWLRQFRQWUDVWLQJWZRGLIIHUHQWWUDGLWLRQDOFRPPXQLFDWLRQGLPHQVLRQVLHIDFH
WRIDFHLQIRUPDWLRQRQWKHRQHKDQGDQGWKHZULWWHQDQGPHGLDWHGLQIRUPDWLRQWZRLWHPVRQ
WKHRWKHU7KHFRUUHODWLRQEHWZHHQ³8VHIXOSXEOLFPHHWLQJV´DQG³8VHIXOZULWWHQDQG
PHGLDWHGLQIRUPDWLRQ´ZDVZKLFKMXVWLILHGPHUJLQJWKHPLQWRWKLVDGGLWLRQDOKLJKHU
RUGHUYDULDEOH

7RSLF7UXVWDQGGLVWUXVWLQH[SHUWV
7KHJRDORIWKLVWRSLFZDVWRH[SORUHWKHUHOHYDQFHRIWUXVWLQWKHH[SHUWVLH
JHRORJLVWV7KHWRSLFDOVRLQFOXGHGSHRSOH¶VFRQILGHQFHLQWKHSUHVHQWHGIDFWVDQGILJXUHV
DERXWULVNVDQGWKHSRWHQWLDOVFHQDULRVUHODWHGWRWKHURFNVOLGHDQGWKHWVXQDPL
7KHILYHEDVLFLWHPVWKDWHPHUJHGZLWKLQWKLVWRSLFUHODWHGWRWUXVWZHUH
x ³,KDYHJUHDWWUXVWLQWKHH[SHUWVRIWKHHPHUJHQF\SURMHFW´
x ³7KHUHVHDUFKHUVH[DJJHUDWHWKHULVNRIDSRWHQWLDOURFNVOLGH´
x ³,IWKHURFNVOLGHFRPHV,WKLQNWKHPDJQLWXGHZLOOEHPXFKOHVVWKDQSUHGLFWHGE\WKH
H[SHUWV´
x ³3HRSOHZKRKDYHOLYHGZLWKVXFKULVNLQJHQHUDWLRQVNQRZPRUHWKDQWKHH[SHUWV
DERXWURFNVOLGHVDQGWVXQDPLV´
x ³,WKLQNWKHORFDONQRZOHGJHDERXWWKHURFNVOLGHDQGWKHWVXQDPLULVNDFFXPXODWHG
RYHUJHQHUDWLRQVLVPRUHYDOXDEOHWKDQWKHLQIRUPDWLRQIURPWKHH[SHUWV´
%\IDFWRUDQDO\VLVRIWKHWRWDOYDULDQFHZDVFRQWDLQHGE\WKHRQHODWHQWIDFWRU
LQFOXGLQJWKHILYHLWHPVWKHLWHPFRUUHODWLRQVZLWKWKHODWHQWIDFWRUUDQJHGLQDEVROXWH
QXPEHUVIURP7KLVVKRZVWKDWWKHUHLVDUHDVRQDEO\KLJKLQWHUFRUUHODWLRQ
EHWZHHQWKHP
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7KHUHVSRQGHQWVZHUHDVVLJQHGWRRQHRIILYHJURXSVGHSHQGLQJRQWKHLUKLJKHVWOHYHO
RI³(GXFDWLRQ´KLJKVFKRRO1 YRFDWLRQDOVFKRRO1 MXQLRUFROOHJH1 
XQLYHUVLW\XQGHUJUDGXDWHGHJUHH1 RUXQLYHUVLW\JUDGXDWHGHJUHH1 
³+DYLQJFKLOGUHQ´UHIHUUHGWRSDUHQWVRIFKLOGUHQZKRHLWKHUDWWHQGHGDVFKRROORFDWHGLQWKH
WVXQDPLULVN]RQHVRUZKRVHVFKRROURDGRUSOD\LQJILHOGVZHUHZLWKLQWKHVH]RQHV7KLV
IDFWXDOLWHPZDVLQFOXGHGLQWKHTXHVWLRQQDLUHEHFDXVHWKHQRWLRQRIFRQFHUQIRUWKHFKLOGUHQ
HOLFLWHGWKHVWURQJHVWHPRWLRQDOUHVSRQVHVGXULQJWKHLQWHUYLHZV7KHYDULDEOHZDVFRGHG
GLFKRWRPRXVO\DFFRUGLQJWRSDUHQWKRRGRUQRWFKLOGUHQQRFKLOGUHQ
7KHLWHP³:KHUHGR\RXOLYH"´LGHQWLILHGLQZKLFKRIWKHIRXUFRPPXQLWLHVWKH
UHVSRQGHQWVZHUHOLYLQJ)URPWKLVLWHPWZRGLFKRWRPRXVYDULDEOHVZHUHGHULYHG
³&RPPXQLW\DVVHWV´ZDVFRGHGGLFKRWRPRXVO\±ZDVJLYHQWRUHVSRQGHQWVZKROLYHGLQWKH
FRPPXQLW\ZLWKH[WUDRUGLQDU\DVVHWVLHWRXULVP*HLUDQJHU±IRUWKHUHPDLQLQJ
FRPPXQLWLHV7KHGLFKRWRPRXVYDULDEOH³'LVDVWHUKLVWRU\´GLYLGHGWKHUHVSRQGHQWVLQWR
WKRVHZKROLYHGLQWKHFRPPXQLWLHVZLWKDGLVDVWHUKLVWRU\WKHFDODPLW\LQRI7DIMRUG
DQG)M¡UnDQGWKHUHVW±OLYLQJLQVXFKDFRPPXQLW\±QRWOLYLQJLQVXFKDFRPPXQLW\
7KLVSDVWHYHQWUHIOHFWVDPLOHVWRQHLQWKHKLVWRU\RIWKHDUHDVWXGLHG



 
,QGLYLGXDOGLIIHUHQFHVE\VWDQGDUGL]HGTXHVWLRQQDLUHV±
DEULHIRYHUYLHZ
7KHVWDQGDUGL]HGTXHVWLRQQDLUHVXVHGLQWKLVVWXG\ZHUH
x 3OXWFKLN¶V/LIH6W\OH,QGH[/6,5UHYLVHG(QGUHVHQ
x (\VHQFN
V3HUVRQDOLW\4XHVWLRQQDLUH5HYLVHG(345(\VHQFNHWDO
x /RFXVRI&RQWURORI%HKDYLRU/&%&UDLJHWDO
x *HQHUDOL]HG6HOI(IILFDF\6FDOH*6(

3V\FKRORJLFDOGHIHQVHPHFKDQLVPV3OXWFKLN¶V/LIH6W\OH,QGH[/6,5
3V\FKRORJLFDOGHIHQVHPHFKDQLVPVLQGLFDWHWKHUHVSRQGHQWV¶JHQHUDOUHODWLRQVKLSVWR
IHDUGDQJHUDQGWKUHDWVLHKRZOLNHO\DSHUVRQZRXOGUHVSRQGLQDGHTXDWHO\WRWKUHDWVIRU
SV\FKRORJLFDOUHDVRQV6HYHQVXEVFDOHVHDFKZLWKVL[LWHPVH[SORUHGWKHWUDGLWLRQDO
SV\FKRG\QDPLFGHIHQVHPHFKDQLVPVE\XVLQJ3OXWFKLN¶V/LIH6W\OH,QGH[/6,5(QGUHVHQ
VKRUWHQHGYHUVLRQ([SODQDWLRQVRIWKHYDULRXVGHIHQVHPHFKDQLVPVKDYHDOVREHHQ
JLYHQE\3OXWFKLN7KHSDUWLFLSDQWVUHVSRQGHGE\DJUHHLQJRUGLVDJUHHLQJWRHDFKLWHP±1R
RU<HV2QHRI3OXWFKLN¶VRULJLQDOHLJKWGHIHQVHPHFKDQLVPVUHDFWLRQIRUPDWLRQZDVQRW
IRXQGUHOHYDQWIRUWKHVWXG\DQGZDVRPLWWHG6HYHUDORIWKHVFDOHVZHUHVLJQLILFDQWO\
FRUUHODWHG7KHWHVWUHIOHFWHGVWDEOHFKDUDFWHULVWLFVRIWKHLQGLYLGXDOV(QGUHVHQVWXGLHV
KDYHFRQILUPHGWKHFRQVLVWHQF\EHWZHHQWKHVFDOHVDQGWKHLUFRUUHODWLRQVWRVWUHVVDQ[LHW\
KHDOWKV\PSWRPVDQGLPPXQRORJLFDOUHVSRQVHV(QGUHVHQHWDO9 UQHVHWDO

(\VHQFN
V3HUVRQDOLW\4XHVWLRQQDLUH5HYLVHG(345
7RPHDVXUHWKHSHUVRQDOLW\WUDLW´QHXURWLFLVP´DVVRFLDWHGZLWKDSHUVRQ¶VSHUVLVWHQW
SURSHQVLW\WRZDUGVDSSUHKHQVLRQSHVVLPLVPDQGG\VSKRULFDIIHFW(\VHQFN
V3HUVRQDOLW\

4XHVWLRQQDLUH5HYLVHG(345ZDVDSSOLHG(\VHQFNHWDO7KHTXHVWLRQQDLUH
RULJLQDOO\LQFOXGHGLWHPVDOOWKHLWHPVWKDWDGGUHVVHGQHXURWLFLVPZHUHH[WUDFWHGDQG
XVHGVHSDUDWHO\LQWKLVVWXG\5HOLDELOLWLHVRIWKLVUHYLVHGYHUVLRQKDYHEHHQLPSURYHG
GLVWULEXWLRQVDUHFORVHUWRQRUPDODQGPHDQVFRUHVDUHKLJKHU(\VHQFNHWDO%LUOH\HW
DOFRQFOXGHGWKDWWKHVHSDUDWHXVHRIWKHVKRUW(345ZLWKLWHPVDIIHFWVWKH
VWDELOLW\RUKHULWDELOLW\MXVWWRDPLQRURUQHJOLJLEOHGHJUHH7KHSDUWLFLSDQWVZHUHDVNHGWR
UHVSRQGZLWKD³\HV´RUD³QR´WRHDFKRILWHP7KHVXPRI³\HV´VFRUHVIRUHDFKSDUWLFLSDQW
ZDVFRXQWHGDKLJKHUVXPVXJJHVWHGKLJKHUOHYHOVRIQHXURWLFLVPLHDKLJKHUYXOQHUDELOLW\
WRYDULRXVQHUYRXVGLVRUGHUVLQFOXGLQJSV\FKRORJLFDOGLVWUHVVDQGHPRWLRQDOLQVWDELOLW\

/RFXVRIFRQWURO/&%
([WHUQDOLW\ZDVFDSWXUHGE\WKH/RFXVRI&RQWURORI%HKDYLRU&UDLJHWDOD
VFDOHGHVLJQHGWRPHDVXUHWKHH[WHQWWRZKLFKWKHSDUWLFLSDQWVSHUFHLYHGUHVSRQVLELOLW\IRU
WKHLUOLYHVRUSHUVRQDOEHKDYLRXU7KHTXHVWLRQQDLUHLQFOXGHG/LNHUWVW\OHLWHPVHDFKZLWK
VL[UHVSRQVHRSWLRQV7KHVFDOHKDVGHPRQVWUDWHGJRRGFRQVWUXFWYDOLGLW\DQGVDWLVIDFWRU\
LQWHUQDOUHOLDELOLW\PRUHRYHUWKHVFDOHLVQRWDIIHFWHGE\JHQGHUDJHRUVRFLDOGHVLUDELOLW\
DQGDOVRLWVVFRUHVDUHVWDEOHRYHUWLPHLQWKHDEVHQFHRIWUHDWPHQW&UDLJHWDO
7KHSDUWLFLSDQWVZHUHDVNHGWRLQGLFDWHWKHLUDJUHHPHQWRUGLVDJUHHPHQWWRHDFK,WHP
VFRUHVZHQWIURPVWURQJO\GLVDJUHHWRVWURQJO\DJUHH,QDFFRUGDQFHZLWKWKH
UHFRPPHQGDWLRQVRI&UDLJHWDOVL[LWHPVFRYHULQJWKHLQWHUQDOORFXVRIFRQWUROZHUH
LQYHUWHGDQGDGGHGWRWKHVXPRIWKRVHFRYHULQJWKHH[WHUQDOORFXVRIFRQWURO,QWKLVZD\WKH
WRWDOVFRUHIRUDOOLWHPVJDYHWKHILQDO³([WHUQDOLW\VFRUH´ZLWKDSRWHQWLDOUDQJHIURPWR
+LJKHUVFRUHVLQGLFDWHH[WHUQDOFRQWUROZKLFKLPSOLHVWKDWOLIHWHQGVWREHVHHQE\WKH
UHVSRQGHUDVGHWHUPLQHGE\IDWHFRLQFLGHQFHRUDXWKRULW\ZKLOHORZHUVFRUHVLQGLFDWH

LQWHUQDOFRQWUROLPSO\LQJWKDWWKHSHUVRQVHHVKLPVHOIDVFDSDEOHRIVKDSLQJHVVHQWLDOSDUWVRI
KLVGHVWLQ\
*HQHUDOL]HG6HOI(IILFDF\6FDOH*6(
7KH*HQHUDOL]HG6HOI(IILFDF\6FDOH6FKZDU]HUDVVHVVHGWKHVWUHQJWKRIDQ
LQGLYLGXDO¶VEHOLHILQKLVRUKHUDELOLW\WRUHVSRQGWRQHZRUGLIILFXOWVLWXDWLRQVDQGDOVRWR
FRSHZLWKDYDULHW\RIVWUHVVRUV'LHVHUXGHWDO7KH*6(6FDOHKDVVKRZQDFFHSWDEOH
LQWHUQDOFRQVLVWHQF\DQGWHVWUHWHVWUHOLDELOLW\'LHVHUXGHWDO/HJDQJHU.UDIW	
5¡\VDPE6FKZDU]HU6FKZDU]HUHWDO	=KDQJD 7KH
VKRUWHQHGYHUVLRQ*6(DSSOLHGLQWKLVVWXG\KDVILYHLWHPV3DUWLFLSDQWVHQGRUVHGYDULRXV
VWDWHPHQWVRQDIRXUSRLQW/LNHUWVFDOHUDQJLQJIURPQRWDWDOOWUXHWRH[DFWO\WUXH7KH
WRWDOVXPVFRUHUDQJHGIURPWRKLJKHUVFRUHVLQGLFDWHKLJKHUSHUFHLYHGVHOIHIILFDF\

6WDWLVWLFDODQDO\VHV

)RUDOOWKHWKUHHSDSHUVWKHDQDO\VHVZHUHFDUULHGRXWE\XVLQJ6366IRU0DFLQWRVK
YHUVLRQ7ZRWDLOHGSYDOXHVRIRUORZHUZHUHFRQVLGHUHGVWDWLVWLFDOO\VLJQLILFDQW
,Q3DSHU,WKHGHSHQGHQWPHDVXUHVZHUHKLJKO\FRUUHODWHG$FFRUGLQJO\WKHHIIHFWVRI
WKHGLFKRWRPRXVLQGHSHQGHQWYDULDEOHVZHUHDQDO\]HGWKURXJKWKHXVHRIPXOWLYDULDWH
DQDO\VLVRIYDULDQFH0$129$WHVWLQJWKHVLJQLILFDQFHRIJURXSGLIIHUHQFHVWRWKHPXOWLSOH
GHSHQGHQWYDULDEOHV
3RLQWELVHULDOFRUUHODWLRQFRHIILFLHQWVPL[LQJGLFKRWRPRXVDQGFRQWLQXRXVYDULDEOHV
ZHUHFDOFXODWHGIRUDOOYDULDEOHVLQ3DSHU,,DVUHFRPPHQGHGE\7DEDFKQLFNDQG)LGHOO
S9DULDEOHVWKDWHPHUJHGZLWKVLJQLILFDQWELYDULDWHFRUUHODWLRQVWRWKHGHSHQGHQW
YDULDEOHVZHUHVXEVHTXHQWO\XVHGLQWKHVWDQGDUGPXOWLSOHUHJUHVVLRQDQDO\VHVLQ3DSHUV,,DQG
,,,

'HVFULSWLYHVWDWLVWLFVZHUHDSSOLHGWRILQGWKHPHDQYDOXHV0DQGWKHVWDQGDUG
GHYLDWLRQV6'3RVVLEOHGLIIHUHQFHVEHWZHHQWKHJURXSVZLWKUHJDUGWRFDWHJRULFDO
GHPRJUDSKLFYDULDEOHVZHUHDQDO\]HGE\&KLVTXDUH
7RWHVWWKHFRKHUHQFHRILWHPVVXEVXPHGXQGHUHDFKWRSLFDQGUHSUHVHQWHGE\WKH
FRPSRVLWHYDULDEOHVIDFWRUDQDO\VHVZHUHXVHG,QWKLVVWXG\WKHWRWDOYDULDQFHFDSWXUHGE\
RQHODWHQWFRPPRQYDULDEOHUDQJHGIURPWRZKLFKGHPRQVWUDWHGLQWHULWHP
FRUUHODWLRQVWREHJRRG7KLVMXVWLILHGIXUWKHUHODERUDWLRQVRIWKHLWHPVZLWKLQWKHIUDPHZRUN
RIHDFKWRSLFRUFRPSRVLWHYDULDEOH$VWKHFRPSRVLWHYDULDEOHVFRQWDLQHGILYHLWHPVDWWKH
PRVW&URQEDFK¶VDOSKDKDVJHQHUDOO\EHHQDYRLGHGIRUUHDVRQVH[SODLQHGHOVHZKHUHLQWKLV
V\QRSVLV,QVWHDGWKH0,&ZDVFKRVHQDVDUHFRPPHQGHGDQGYLDEOHDOWHUQDWLYH0RUHRYHU
WKHODWHQWYDULDEOHVLQWKHIDFWRUDQDO\VHVGLVSOD\HGE\WKHSHUFHQWDJHVRIWKHWRWDOYDULDQFH
GHPRQVWUDWHGWKDWWKHLQFOXGHGLWHPVFRXOGDGHTXDWHO\EHUHJDUGHGDVEHORQJLQJWRWKHVDPH
FRQFHSWRUWRSLF

0LVVLQJYDOXHV
0LVVLQJYDOXHDQDO\VHVZHUHFRQGXFWHGE\H[FOXGLQJWKHFDVHVOLVWZLVHLQFOXGLQJRQO\
WKRVHZLWKIXOOGDWDRQDOORIWKHYDULDEOHV7KHUHDVRQIRUVHOHFWLQJWKLVPHWKRGLVWKDWRQO\
RUOHVVRIWKHGDWDSRLQWVZHUHPLVVLQJLQDUDQGRPSDWWHUQIURPWKLVODUJHGDWDVHW
Q $FFRUGLQJWR7DEDFKQLFNDQG)LGHOOSGHOHWLRQLVDJRRGDOWHUQDWLYH
XQGHUVXFKFRQGLWLRQV7KLVPHWKRGVLPSO\LPSOLHVGURSSLQJDQ\FDVHVZLWKPLVVLQJYDOXHV
'HOHWLRQLVWKHGHIDXOWRSWLRQLQ6366

6XPPDU\RIUHVXOWV

3DSHU,&RPPXQLFDWLQJULVNWRSDUHQWVDQGWKRVHOLYLQJ
LQDUHDVZLWKDGLVDVWHUKLVWRU\


5¡G6.%RWDQ&+ROHQ$&RPPXQLFDWLQJULVNWRSDUHQWVDQGWKRVHOLYLQJLQDUHDV
ZLWKDGLVDVWHUKLVWRU\3XEOLF5HODWLRQV5HYLHZ

7KHVWXG\DERXWFRPPXQLFDWLRQFKDQQHOSUHIHUHQFHLHSXEOLFPHHWLQJVZULWWHQ
GRFXPHQWDWLRQDQGZHEVLWHLQIRUPDWLRQLQYHVWLJDWHGWKHSXEOLFV¶SHUFHSWLRQRIWKH
XVHIXOQHVVRIULVNFRPPXQLFDWLRQ,WH[SORUHGKRZSXEOLFVZKROLYHGLQFRPPXQLWLHVZLWKD
GLVDVWHUKLVWRU\DQGZKRZHUHSDUHQWVRIFKLOGUHQH[SRVHGLQWKHSRWHQWLDOWVXQDPLULVN]RQHV
ZRXOGSHUFHLYHWKHULVNFRPPXQLFDWLRQ$WZRZD\0$129$ZDVFRQGXFWHGWRGHWHUPLQH
WKHHIIHFWVRIOLYLQJLQVXFKDQDUHDDQGDOVRRIKDYLQJFKLOGUHQLQUHODWLRQWRWKHWKUHH
GHSHQGHQWYDULDEOHVRIULVNFRPPXQLFDWLRQFKDQQHOV³8VHIXOSXEOLFPHHWLQJV´³8VHIXO
ZULWWHQDQGPHGLDWHGLQIRUPDWLRQ´DQG³8VHIXOLQIRUPDWLRQFRPELQHG´
7KH0$129$WHVWLQJJURXSGLIIHUHQFHVLQGLFDWHGWKDW³+DYLQJFKLOGUHQ´S 
DQG³'LVDVWHUKLVWRU\´S ERWKVLJQLILFDQWO\DIIHFWHGWKHFRPELQHG'9RISHUFHLYHG
XVHIXOQHVVRIWKHULVNFRPPXQLFDWLRQ8QLYDULDWH$129$LQGLFDWHGWKDWWKHYDULDEOHWKDW
VLJQLILFDQWO\PDGHDGLIIHUHQFHIRUERWKWKHVHJURXSVZDV³8VHIXOSXEOLFPHHWLQJV´+RZHYHU
ZKLOHWKRVHZKROLYHGLQDUHDVZLWKDGLVDVWHUKLVWRU\IRXQGWKHSXEOLFPHHWLQJVOHVVXVHIXO
WKHSDUHQWVRIFKLOGUHQH[SRVHGLQWKHWVXQDPLULVN]RQHVIRXQGWKHPXVHIXODVWKH\DOVRGLG
ZLWKUHJDUGWRWKHWZRRWKHUFRPPXQLFDWLRQFKDQQHOV'DWDRQKRZYLHZVRQWKHXVHIXOQHVV
RIULVNFRPPXQLFDWLRQGLIIHUVIRUSXEOLFVOLYLQJLQFRPPXQLWLHVZLWKDGLVDVWHUKLVWRU\DQG
SDUHQWVRIFKLOGUHQH[SRVHGLQWKHWVXQDPLULVN]RQHVDUHSUHVHQWHGLQ7DEOHLQ3DSHU,

7KHILQGLQJVDOVRVXJJHVWHGWKDWOLYLQJLQDQDUHDZLWKDGLVDVWHUKLVWRU\GRHVQRWKDYHD
VLJQLILFDQWHIIHFWRQWKHSHUFHLYHGXVHIXOQHVVRIWKHRWKHUFRPPXQLFDWLRQVRXUFHV
7KHILQGLQJVVXSSRUWHGWKHVRFLDODPSOLILFDWLRQRIULVNIUDPHZRUN6$5)WKH
SHUFHSWLRQRIULVNPD\LQWHQVLI\RUDWWHQXDWHGHSHQGLQJRQHDFKLQGLYLGXDO¶VLQWHUSUHWDWLRQRI
WKUHDWV.DVSHUVRQHWDO+DYLQJFKLOGUHQH[SRVHGWRULVNDQGOLYLQJLQDUHDVZLWKD
GLVDVWHUKLVWRU\DIIHFWHGWKHSHUFHSWLRQRIULVNFRPPXQLFDWLRQ
$FFRUGLQJWRYHUEDOLQIRUPDWLRQSURYLGHGE\WKHUHSUHVHQWDWLYHVIURPWKH
cNQHV7DIMRUGSURMHFWWKHSDUWLFLSDWLRQRIOD\SHRSOHDWWKHSXEOLFPHHWLQJVZDVQRWLFHDEO\
VPDOOHULQWKHWZRFRPPXQLWLHVVWUXFNE\WKHGLVDVWHULQ3DUWLFLSDWLQJLQSXEOLF
PHHWLQJVDQGGLVFXVVLQJWKHULVNRIDIXWXUHFDWDVWURSKHPD\EHFRPHHPRWLRQDOO\
RYHUZKHOPLQJE\DFWLYDWLQJODWHQWLPDJHVDQGVWRULHVWUDQVIHUUHGWRWKHPIURPWKHSDVW(YHQ
WKRXJKVRPHGLDORJLFFRPSRQHQWZDVHQFRXUDJHGDWWKHSXEOLFPHHWLQJVWKHPDLQPRGHRI
FRPPXQLFDWLRQWHQGHGWREHPRQRORJXHVE\WKHJRYHUQPHQWDJHQFLHV$VVXFKWKHQRQ
H[SHUWVOLYLQJLQDUHDVZLWKDGLVDVWHUKLVWRU\PD\KDYHDQWLFLSDWHGWKLVNLQGRIH[FKDQJHDQG
WKHUHIRUHWKH\PD\KDYHIHOWGLVUHJDUGHG
*RYHUQPHQWDJHQFLHVPRQLWRULQJDSRWHQWLDOQDWXUDOKD]DUGSOD\DNH\UROHLQVKDULQJ
H[SHUWLVH$VWKLVVWXG\KDVGHPRQVWUDWHGULVNFRPPXQLFDWRUVVKRXOGHPSKDVL]HVHYHUDO
SRLQWVRIYLHZDQGDOVRWKH\VKRXOGFRPPXQLFDWHYLDPXOWLSOHFRPPXQLFDWLRQFKDQQHOV$
VWURQJHUFRPPLWPHQWWRFRPPXQLW\HQJDJHPHQWZLWKWKHHPSKDVLVRQGLDORJXHDWWKHSXEOLF
PHHWLQJVDWWKHSODQQLQJFRPPLWWHHVDQGDWWKHDGYLVRU\ERDUGVPLJKWKDYHIRVWHUHGPRUH
³WUXVWVDWLVIDFWLRQV\PSDWK\´7D\ORU	.HQWS.HQW	7D\ORUS
 
 
3DSHU,,5LVNFRPPXQLFDWLRQDQGWKHZLOOLQJQHVVWR
IROORZHYDFXDWLRQLQVWUXFWLRQVLQDQDWXUDOGLVDVWHU


5¡G6.%RWDQ&+ROHQ$5LVNFRPPXQLFDWLRQDQGWKHZLOOLQJQHVVWRIROORZ
HYDFXDWLRQLQVWUXFWLRQVLQDQDWXUDOGLVDVWHU+HDOWK5LVN	6RFLHW\

7KLVSDUWRIWKHVWXG\H[SORUHGWRZKDWH[WHQWVRFLRGHPRJUDSKLFYDULDEOHVLQGLYLGXDO
GLIIHUHQFHVDQGWKHUHODWLRQVKLSVEHWZHHQH[SHUWVDQGUHVLGHQWVGHWHUPLQHGWKHUHSRUWHG
ZLOOLQJQHVVWRIROORZWKHUHFRPPHQGHGHYDFXDWLRQLQVWUXFWLRQVZKHQGLVDVWHUVWULNHV6RFLR
GHPRJUDSKLFYDULDEOHVKDYLQJVLJQLILFDQWFRUUHODWLRQVZLWKWKHZLOOLQJQHVVWRDGKHUHWRWKH
LQVWUXFWLRQVZHUHIRXQGIRUWKHDJHV±±DQGROGHUDVZHOODVLQWKHKLJKVFKRRO
JUDGXDWHVDQGWKRVHZLWKXQLYHUVLW\JUDGXDWHGHJUHHV/LNHZLVHKLJKFRUUHODWLRQVIRUWKRVH
KDYLQJFKLOGUHQZHUHIRXQG$VIRUWKHLQGLYLGXDOGLIIHUHQFHVWKHWUDGLWLRQDOSV\FKRG\QDPLF
GHIHQVHPHFKDQLVPVZHUHH[SORUHG5HJUHVVLRQDQGFRPSHQVDWLRQZHUHIRXQGWREH
VLJQLILFDQWEXWDOVRWKHH[WHUQDOLW\IURPWKHORFXVRIFRQWUROPHDVXUH&UDLJHWDODV
ZHOODVQHXURWLFLVP(\VHQFNDWDO
)RUWKHUHODWLRQVKLSVZLWKWKHH[SHUWVERWKWUXVWLQWKHH[SHUWVDQGVHHLQJULVN
FRPPXQLFDWLRQDVXVHIXOFRUUHODWHGVLJQLILFDQWO\ZLWKWKHUHSRUWHGZLOOLQJQHVVWRDGKHUH$OO
VLJQLILFDQWYDULDEOHVH[FHSW³$JH±´SKDGFRUUHODWLRQVRIS7KH
YDULDEOHV³$JH±´DQG³-XQLRUFROOHJH´DVDOHYHORIHGXFDWLRQDFFRXQWHGIRUWRROLWWOHRI
WKHXQLTXHYDULDQFHRIWKHGHSHQGHQWYDULDEOHDQGZHUHWKHUHIRUHH[FOXGHGIURPWKHPRGHODV
DGYLVHGE\0HUWOHUDQG9DQQDWWDS
7DEOHRI3DSHU,,VKRZHGWKDWWKUHHWKHPDWLFEORFNVRISUHGLFWRUVDFFRXQWHGIRU
RIWKHWRWDOYDULDQFHRIWKHUHSRUWHG³:LOOLQJQHVVWRDGKHUHWRHYDFXDWLRQLQVWUXFWLRQV´
) S:LWKLQWKHH[SODLQHGYDULDQFHWKHEORFNRIVRFLR

GHPRJUDSKLFFKDUDFWHULVWLFVDFFRXQWHGIRU) S7KHEORFNRI
LQGLYLGXDOGLIIHUHQFHVDFFRXQWHGIRUDQDGGLWLRQDO) SHYHQ
WKRXJKQRQHRIWKHFRPSRQHQWVVHSDUDWHO\URVHWRWKHOHYHORIVWDWLVWLFDOVLJQLILFDQFH7KH
EORFNLQFOXGLQJWUXVWLQWKHH[SHUWVDQGXVHIXOULVNLQIRUPDWLRQHOHYDWHGWKHH[SODLQHG
YDULDQFHWR) S7KHEHWDFROXPQSUHVHQWVWKH
VWDQGDUGL]HGUHJUHVVLRQFRHIILFLHQWVIRUWKHYDULDEOHVRIWKHPRGHO7KHEHWDFRHIILFLHQWV
LQGLFDWHWKHUHODWLYHHIIHFWRIHDFKYDULDEOHDVDSUHGLFWRURIFKDQJHLQWKHZLOOLQJQHVVWR
DGKHUHSDUWLDOLQJRXWDOORWKHUSUHGLFWRUYDULDEOHV,QWKHILQDOPRGHORQO\EORFNRQHVRFLR
GHPRJUDSKLFFKDUDFWHULVWLFVDQGWKUHHUHODWLRQVKLSZLWKH[SHUWVHPHUJHGDVVWDWLVWLFDOO\
VLJQLILFDQW
7KLVSDSHUVXJJHVWHGWKDWSHRSOHZKROLYHLQDUHDVZLWKDKLVWRU\RIQDWXUDOGLVDVWHUV
DUHPRUHLQFOLQHGWRWDNHSUHYHQWDWLYHDFWLRQLQDQHPHUJHQF\VLWXDWLRQWKH\UHSRUWWKDWWKH\
ZLOOIROORZWKHHYDFXDWLRQLQVWUXFWLRQV/RHZHQVWHLQHWDODUJXHWKDWHPRWLRQDO
UHDFWLRQVWRULVN\VLWXDWLRQVPD\GULYHEHKDYLRXUDQGHYHQGRPLQDWHRYHUUDWLRQDODQDO\VHV
7KXVWKHHPRWLRQVUHODWHGWRWKHSDVWGLVDVWHURIPD\UHLQIRUFHSURWHFWLYHEHKDYLRXUWKDW
KDVEHHQLPSOLFLWO\DQGWDFLWO\SDVVHGRQIRUJHQHUDWLRQV([DPSOHVRIVXFKSURWHFWLYH
EHKDYLRXUVZHUHVXFKDVEXLOGLQJWKHQHZKRPHVKLJKHUDERYHVHDOHYHOLQWKHDIWHUPDWKRI
WKHGLVDVWHU6XFKEHKDYLRXUVPD\DOVRKDYHUXEEHGRIIRQWKRVHZKROLYHGLQWKHVDPH
DUHD
7KHVWXG\VXJJHVWHGDPRGHOWKDWFRQWDLQHGWZRLQGHSHQGHQWEORFNVRIGHWHUPLQDQWV
RISUHYHQWDWLYHEHKDYLRXUVLQUHODWLRQWRDODUJHVFDOHQDWXUDOGLVDVWHU)LUVWDQGIRUHPRVW
WUXVWHGUHODWLRQVKLSVZLWKWKHH[SHUWVZHUHHVVHQWLDOEXWDOVRDVSHFWVRIWKHVRFLR
GHPRJUDSKLFVWDWXVLQIOXHQFHGWKHZLOOLQJQHVVRIWKHWDUJHWSRSXODWLRQWRDGKHUHWRWKH
HYDFXDWLRQLQVWUXFWLRQV3V\FKRORJLFDOLQGLYLGXDOGLIIHUHQFHVKRZHYHUGLGQRWDGGPXFKRI
VLJQLILFDQFHLQH[SODLQLQJSUHYHQWDWLYHEHKDYLRXUV%HFDXVHULVNLVPDQLIHVWHGVRFLDOO\LWPD\

SURYHPRUHXVHIXOIRUJRYHUQPHQWDJHQFLHVWRPHHWSHRSOH¶VQHHGVERWKDWWKHUDWLRQDODQGWKH
HPRWLRQDOOHYHOVUDWKHUWKDQPHUHO\FRQYH\LQJIDFWVDQGILJXUHVDERXWWKHULVNV

3DSHU,,,5LVNFRPPXQLFDWLRQDQGZRUULHGSXEOLFVLQ
DQLPPLQHQWURFNVOLGHDQGWVXQDPLVLWXDWLRQ


5¡G6.%RWDQ&+ROHQ$5LVNFRPPXQLFDWLRQDQGZRUULHGSXEOLFVLQDQ
LPPLQHQWURFNVOLGHDQGWVXQDPLVLWXDWLRQ-RXUQDORI5LVN5HVHDUFK

7KHVWXG\VRXJKWLQVLJKWVLQWRWKHGHWHUPLQDQWVRIZRUU\LQDWLPHLQGHWHUPLQDWH
QDWXUDOGLVDVWHUVLWXDWLRQ6WDQGDUGPXOWLSOHUHJUHVVLRQGHWHUPLQHGWKHYDULDEOHVWKDWSUHGLFWHG
DGHTXDWHZRUU\DERXWWKHURFNVOLGH7KHUHVXOWVLQGLFDWHGWKDW³'LDORJXHZLWKWKHH[SHUWV
PDNHVPHDSSUHKHQVLYH´EHWD S ³0RUHFRQFHUQDERXWRWKHULVVXHV´EHWD
S ³'LVWUXVWLQWKHH[SHUWV´EHWDS ³5HDGLQHVVWRFRPSO\ZLWKWKH
HYDFXDWLRQSURFHGXUHV´EHWD S ³*HQGHU´EHWD S ³+DYLQJ
FKLOGUHQ´EHWD S DQG³&RPPXQLW\DVVHWV´EHWD S HPHUJHGDV
WKHVLJQLILFDQWSUHGLFWRUV5 5DGM ) S7KHPRGHODFFRXQWHGIRU
DQDGMXVWHGRIWKHYDULDQFHRIZRUU\DERXWWKHURFNVOLGH7KHPXOWLSOHUHJUHVVLRQ
DQDO\VLVKDVEHHQSUHVHQWHGLQ7DEOHLQ3DSHU,,,DQGLQGLFDWHGWKDWVHYHQRIWKHQLQHWHVWHG
YDULDEOHVVLJQLILFDQWO\DQGLQGHSHQGHQWO\FRQWULEXWHGWRWKHPRGHO
7KHVWXG\GRFXPHQWHGWKDWSXEOLFVZKRKDGGLDORJXHZLWKWKHH[SHUWVDQGZKRWUXVWHG
WKHPZHUHPRUHOLNHO\WRKDYHDGHTXDWHZRUULHVDERXWWKHIXWXUHFDODPLW\7KRVHZKR
ZRUULHGDOVRUHSRUWHGWKDWWKH\ZRXOGFRPSO\ZLWKWKHHYDFXDWLRQSURFHGXUHV0RUHRIWHQ
WKH\ZHUHZRPHQDQGSDUHQWVDQGDOVRWKH\FDPHIURPDFRPPXQLW\ZLWKH[WUDRUGLQDU\
DVVHWV

$VRSSRVHGWRWKHILQGLQJVRI6W|EHUHWDOZRUU\LQRXUVWXG\FRUUHODWHG
SRVLWLYHO\ZLWKWKHFRQFUHWHQHVVRIULVNHODERUDWLRQWKHYLYLGLPDJHVRIWKHWVXQDPLLQ
SUREDEO\OLQJHUHGLQWKHPLQGVRIPDQ\LQWKHDIIHFWHGDUHDV6W|EHUDQGKLVFROOHDJXHV
VWXGLHGVWXGHQWVDPSOHVLQUHODWLRQWRDEURDGUDQJHRIHYHU\GD\ZRUULHVDQGWKHUHE\XVHGD
PLOGHUWKUHDWDQGDFRQFHSWFORVHUWRDQ[LHW\2XUVWXG\KRZHYHUDGGUHVVHGGLUHFWO\WKH
VSHFLILFZRUU\UHODWHGWRWKHURFNVOLGHLQDJHQHUDOSRSXODWLRQWKH\RXQJHUDJHJURXSVZKR
PRUHIUHTXHQWO\GHQ\IHDUZHUHXQGHUUHSUHVHQWHG$FFRUGLQJO\ERWKWKHFRQFHSWVRIZRUU\
DQGWKHSRSXODWLRQVLQWKHWZRVWXGLHVZHUHTXLWHGLIIHUHQW2XUVWXG\VXSSRUWVWKHYLHZWKDW
SHRSOHZLWKDQDGHTXDWHZRUU\DUHPRUHLQFOLQHGWRWDNHSUHYHQWDWLYHDFWLRQ'DYH\
'DYH\HWDO0LFHOLHWDO0HPEHUVRIWKHSXEOLFHQJDJHGLQGLDORJXHZLWKWKH
H[SHUWVDQGZKRUHSRUWHGWKDWWKH\ZLOOFRPSO\ZLWKWKHHYDFXDWLRQSURFHGXUHVVKRZHGWKDW
WKH\DFNQRZOHGJHGWKHULVNV
7KHILQGLQJVVXSSRUWHGWKHFRQVHUYDWLRQRIUHVRXUFHV&25VWUHVVPRGHO1RUULVHWDO
+REIROO+REIROOLPSO\LQJWKDWQDWXUDOGLVDVWHUVSURGXFHSV\FKRORJLFDO
VWUHVVVXFKDVZRUU\ZKHQUHVRXUFHVDUHWKUHDWHQHGE\ORVV7KHPRGHOPD\KHOSH[SODLQ
ZK\SXEOLFVOLYLQJLQDUHDVZLWKH[WUDRUGLQDU\DVVHWVLQWKLVFDVHWRXULVPZRXOGZRUU\PRUH
WKDQWKRVHZKRKDGOHVVWRORRVH
5LVNFRPPXQLFDWLRQVKRXOGDLPIRUHQNLQGOLQJDGHTXDWHZRUU\LHDQDFFHSWDQFHRI
GDQJHULQWKUHDWHQLQJVLWXDWLRQV,QWKLVZD\WKHEHKDYLRXUVDUHPRUHOLNHO\WRFRPSO\ZLWK
WKHDGYLFHJLYHQE\DXWKRULWLHVGXULQJZDUQLQJVRULQHPHUJHQF\VLWXDWLRQV&RQYHUVHO\WKRVH
ZKRGHQ\RUGLVSODFHWKHLUZRUU\SRVHVSHFLDOFKDOOHQJHVWRWKHULVNFRPPXQLFDWRUV
$VWKLVVWXG\KDVGHPRQVWUDWHGWKHULVNFRPPXQLFDWRUVVKRXOGHPSKDVL]HPXOWLSOH
SRLQWVRIYLHZDVZHOODVWKHXVHPXOWLSOHFKDQQHOVRIFRPPXQLFDWLRQ,QWKHGLVFXVVLRQRIWKH
VWXG\DPRGHORIVHYHQGHWHUPLQDQWVKDYHEHHQVXJJHVWHGWRH[SODLQDGHTXDWHZRUU\LQ
UHODWLRQWRQDWXUDOGLVDVWHUVWKH\PD\EHFRQVLGHUHGZKHQDGGUHVVLQJODUJHVFDOHWKUHDWV,Q

WU\LQJWRFRPPXQLFDWHZLWKWKHSXEOLFVXQGHUWKUHDWSURYLGLQJRQO\UDWLRQDOLQIRUPDWLRQ
DERXWWKHULVNSRWHQWLDOVPD\QRWEHVXIILFLHQW6LQFHSXEOLFVDUHOLNHO\WRLQWHUSUHWULVNV
GLIIHUHQWO\WRDGGUHVVWKHLUQHHGVDOVRDWWKHHPRWLRQDOOHYHOPD\EHXVHIXO6ORYLFHWDO


'LVFXVVLRQ

0DLQILQGLQJV
7KHPDLQILQGLQJVRIWKHVWXG\ZLOOEULHIO\EHRXWOLQHGEHORZ6XEVHTXHQWO\WKH
ILQGLQJVZLOOEHFRPSDUHGZLWKWKRVHIURPRWKHUVWXGLHV$IWHUZDUGVWKHVWUHQJWKVDQG
OLPLWDWLRQVZLOOEHGLVFXVVHGEHIRUHFRQFOXGLQJ
7KHVWXG\DERXWFKDQQHOSUHIHUHQFHLQFRPPXQLFDWLQJULVNVKRZHGWKDWWZRVXE
SRSXODWLRQVSHUFHLYHGWKHXVHIXOQHVVRIWKHULVNFRPPXQLFDWLRQGLIIHUHQWO\2QHLQFOXGHG
WKRVHZKROLYHGLQDUHDVZLWKDGLVDVWHUKLVWRU\WKH\SHUFHLYHGWKHSXEOLFPHHWLQJVOHVV
XVHIXO7KHRWKHULQFOXGHGWKHSDUHQWVRIFKLOGUHQH[SRVHGLQWKHSRWHQWLDOWVXQDPL]RQHVWKH\
IRXQGDOOWKUHHFKDQQHOVRIULVNFRPPXQLFDWLRQXVHIXOLHWKHSXEOLFPHHWLQJVWKHZULWWHQ
DQGPHGLDWHGLQIRUPDWLRQDQGWKHFRPELQDWLRQRIWKHWZR7KXVWKHILQGLQJVLPSO\WKDW
OLYLQJLQDQDUHDZLWKDGLVDVWHUKLVWRU\GRHVQRWKDYHDVLJQLILFDQWHIIHFWRQWKHSHUFHLYHG
XVHIXOQHVVRIWKHQRQGLDORJLFFKDQQHOVRIFRPPXQLFDWLRQIDFHWRIDFHFRPPXQLFDWLRQDWWKH
SXEOLFPHHWLQJVLVVHHQDVOHVVXVHIXODPRQJWKHVHSXEOLFV
7KHZLOOLQJQHVVWRIROORZWKHHYDFXDWLRQLQVWUXFWLRQVLVGHPRQVWUDWHGE\SHRSOHZKR
OLYHLQDUHDVZLWKDKLVWRU\RIQDWXUDOGLVDVWHUVWKRVHZKRWUXVWWKHH[SHUWVWKRVHZKRILQGWKH
ULVNFRPPXQLFDWLRQXVHIXODQGWKRVHZKRKDYHDXQLYHUVLW\GHJUHH7UXVWLQWKHH[SHUWV
DSSHDUHGDVWKHVWURQJHVWNH\GHWHUPLQDQWRIWKLVZLOOLQJQHVV7KHYDULRXVH[SODQDWRU\
FRPSRQHQWVDUHLQGHSHQGHQWDQGVLJQLILFDQWFRQWULEXWRUVWRWKHZLOOLQJQHVVWRIROORZ
HYDFXDWLRQLQVWUXFWLRQV1HLWKHUJHQGHUQRULQGLYLGXDOGLIIHUHQFHVPDGHDQ\VLJQLILFDQW
FRQWULEXWLRQV:KDWHDFKLQGLYLGXDOHYHQWXDOO\ZLOOGRZKHQGLVDVWHUVWULNHVLVKDUGWRNQRZ
LQDGYDQFHEXWWKHUHSRUWHGZLOOLQJQHVVWRDGKHUHWRWKHLQVWUXFWLRQVLVWDNHQDVDUHOHYDQW
DSSUR[LPDWLRQHYHQWKRXJKUHVHDUFKVXJJHVWVWKDWSHRSOHWHQGWRRYHUHVWLPDWHWKHLUDFWXDO
EHKDYLRXU/LQGHOO	3HUU\

3XEOLFVZKRKDYHGLDORJXHVZLWKWKHH[SHUWVDQGZKRWUXVWWKHPDUHLQFOLQHGWRKDYH
DQDGHTXDWHZRUU\DERXWWKHIXWXUHFDODPLW\$FFRUGLQJO\WKH\UHSRUWWKDWWKH\ZLOOFRPSO\
ZLWKWKHHYDFXDWLRQLQVWUXFWLRQV,QWKLVJURXSWKHUHDUHPRUHZRPHQPRUHSDUHQWVDQGWKH\
WHQGWRFRPHIURPWKHFRPPXQLW\ZLWKH[WUDRUGLQDU\DVVHWV5LVNFRPPXQLFDWLRQZLOOPRVW
OLNHO\UHDFKWKRVHZKRKDYHDQDGHTXDWHZRUU\WKHLUEHKDYLRXUVDUHOLNHO\WRFRPSO\ZLWKWKH
DGYLFHJLYHQE\WKHDXWKRULWLHVGXULQJWKHZDUQLQJVRULQWKHHPHUJHQF\VLWXDWLRQV:RUU\
FRXOGWKHUHIRUHEHUHJDUGHGDVVLJQVRIJUHDWHUKD]DUGVDOLHQFHLHZLOOLQJQHVVWRWDNH
SUHYHQWDWLYHDFWLRQYDQGHQ%HUJHWDO%DURQHWDODQG:HLQVWHLQ7R
KDYHWKHLUUHFRPPHQGDWLRQVDFNQRZOHGJHGWKHH[SHUWVPD\QHHGWRWDNHDVSHFWVVXFKDV
ZRUU\LQWRDFFRXQWZKHQFRPPXQLFDWLQJZLWKPXOWLSOHSXEOLFV
7KRVHIURPWKHDUHDVXQGHUWKUHDWZKRUHSRUWWKDWWKH\DUHPRUHZRUULHGDERXWRWKHU
LVVXHVWKDQWKHIXWXUHGLVDVWHUUHSRUWOHVVZRUU\DERXWWKHURFNVOLGHZKLFKPD\LQYROYHPRUH
GHQLDORUGLVSODFHPHQWRIWKHLUZRUU\RUDQ[LHW\,IWKLVLVFRUUHFWVRPHRIWKRVHZLWKORZ
OHYHOVRIZRUU\SRVHVSHFLDOFKDOOHQJHVIRUWKHULVNFRPPXQLFDWLRQ

6RFLDOLQIOXHQFHV
5LVNUHVSRQVHVPD\EHVKDSHGE\SV\FKRORJLFDOVRFLDOLQVWLWXWLRQDODQGFXOWXUDO
SURFHVVHV+RPHWDO3LGJHRQHWDO.DVSHUVRQ5HQQHWDO5HQQ
.DVSHUVRQHWDO%DNLU7KHVRFLDODPSOLILFDWLRQRIULVNIUDPHZRUN6$5)
ZDVFRQVWUXFWHGE\.DVSHUVRQWREULGJHWKHJDSEHWZHHQH[SHUWV¶WHFKQLFDOLQWHUSUHWDWLRQRI
ULVNDQGWKHHPRWLRQDOUHVSRQVHVWKDWPD\VKDSHWKHSXEOLFSHUFHSWLRQVRIULVN7KLVVWXG\
LQGLFDWHVWKDWLQGLYLGXDOGLIIHUHQFHVVXFKDVSV\FKRORJLFDOGHIHQFHPHFKDQLVPVQHXURWLFLVP
DQGH[WHUQDOLW\ZHUHRYHUULGGHQE\WUXVWHGUHODWLRQVKLSVZLWKH[SHUWVDQGVRFLRGHPRJUDSKLF
YDULDEOHV%RWKKDYLQJFKLOGUHQH[SRVHGWRULVNDQGOLYLQJLQDUHDVZLWKDGLVDVWHUKLVWRU\
DIIHFWHGWKHSHUFHSWLRQRIWKHULVNFRPPXQLFDWLRQ*OLNVXJJHVWVWKDWVLWXDWLRQDO

IDFWRUVLQGLYLGXDODQGJURXSFKDUDFWHULVWLFVEXWDOVRDVSHFWVRIWKHZDUQLQJPHVVDJHV
GHWHUPLQHZKHWKHUWKHZDUQLQJVDUHKHHGHG$VVXJJHVWHGE\VRFLDOLGHQWLW\WKHRU\'DZQD\
	6KDKOD\SHRSOHDUHPRUHOLNHO\WREHLQIOXHQFHGE\VRPHRQHWKH\LGHQWLI\ZLWK
UDWKHUWKDQE\WKHDXWKRULWLHV+DOSHUQHWDO3HRSOHVKRZDVWURQJELDVLQIDYRURILQ
JURXSPHPEHUV'DZQD\DQG6KDK,QRWKHUZRUGVLIDSHUVRQLGHQWLILHVZLWKDVSHFLILF
JURXSRISHRSOHKHLVPRUHOLNHO\WRXQGHUWDNHWKHVDPHYDOXHVDWWLWXGHVDQGEHKDYLRXUV
HPEHGGHGLQWKDWJURXS7KHWKHRU\PD\LPSO\WKDWWKHWZRVXESRSXODWLRQVWKRVHZKRZHUH
QRWSDUHQWVRIFKLOGUHQH[SRVHGWRULVNDQGWKRVHZKROLYHGLQFRPPXQLWLHVZLWKDGLVDVWHU
KLVWRU\SURFHVVHGFRPPXQLFDWLRQDERXWWKHULVNVGLIIHUHQWO\WKDQWKHRWKHUV1RQSDUHQWV
SHUFHLYHGWKHJHQHUDOULVNFRPPXQLFDWLRQDVOHVVXVHIXODQGOLNHZLVHWKRVHZKROLYHGLQWKH
DUHDVZLWKDGLVDVWHUKLVWRU\SHUFHLYHGWKHSXEOLFPHHWLQJVOHVVXVHIXO
7KRVHZLWKKLJKHUOHYHOVRIHGXFDWLRQDUHPRUHOLNHO\WRKDYHDQDFFXUDWHSHUFHSWLRQ
RIULVNV$QGHUVRQ%HUU\0LOHWL	)LW]SDWULFN'UDEHN)DXSHOHWDO
,QDGGLWLRQWKHHGXFDWHGDUHPRUHOLNHO\VNLOOHGLQDFTXLULQJDQGHYDOXDWLQJFRPPXQLFDWLRQ
DERXWKD]DUGV+HOOHUHWDO$QGHUVRQ%HUU\3LOLVDN	$FUHGGR
³7KUHDWVWRDWUDGLWLRQDOOLIHVW\OHDQGFRQQHFWLRQWRWKHODQGµSODFHLGHQWLW\¶DUH
VWURQJO\DVVRFLDWHGZLWKULVNSHUVSHFWLYHV´-DUGLQHHWDOS$FFRUGLQJWR-DUGLQH
DQGFROOHDJXHVH[WHUQDOULVNVZKLFKPD\DOVREHH[HPSOLILHGE\DWKUHDWHQLQJWVXQDPLFDQ
GLVUXSWWKHSRVLWLYHDVSHFWVRIµSODFHLGHQWLW\¶DQGUHVXOWLQKHLJKWHQHGZRUU\7KHDIIHFWV
WRZDUGWKHLUKRPHORFDWLRQVZHUHHYLGHQWLQWKHDIWHUPDWKRIWKHGLVDVWHUPDQ\
VXUYLYRUVUHEXLOWWKHLUKRPHVLQWKHVDPHFRPPXQLWLHV7KHQRWLRQRIWKHLUKRPHVDVD
SUHFLRXVµSODFH¶LVOLNHO\WRKDYHDQHPRWLRQDOLPSDFWRQWKHLUEHKDYLRXUµ3ODFHLGHQWLW\¶PD\
EHHYHQVWURQJHULQFRPPXQLWLHVZLWKDGLVDVWHUKLVWRU\
3HRSOHZKRDUHPRUHZLOOLQJWRWDNHSUHFDXWLRQDU\DFWLRQLHWRIROORZWKH
HYDFXDWLRQLQVWUXFWLRQVWHQGWROLYHLQDUHDVZLWKDKLVWRU\RIQDWXUDOGLVDVWHUV/LYLQJLQVXFK
 
DUHDVPD\HQKDQFHWKHZLOOLQJQHVVWRDGKHUH5HIHUULQJWR/RHZHQVWHLQHWDODUJXLQJ
WKDWHPRWLRQDOUHDFWLRQVPD\GRPLQDWHRYHUUDWLRQDODQDO\VHVWKHHPRWLRQVUHODWHGWRWKHSDVW
³7DIMRUGGLVDVWHU´PD\DOVRKDYHUHLQIRUFHGSUHYHQWDWLYHEHKDYLRXUV6XFKEHKDYLRXUVPD\
KDYHUXEEHGRIIRQWKRVHZKRPHUHO\OLYHLQWKHVDPHDUHD7KLVWHQGHQF\PLJKWDOVRDSSHDU
DWWKHSXEOLFPHHWLQJVWKHWXUQRXWZDVORZLQWKHFRPPXQLWLHVWKDWKDYHKDGWKHGLVDVWHULQ
WKHSDVW7KHFRQMXUHG\HWYLYLGLPDJHVDQGDOVRWKHPHPRULHVRIWKH³7DIMRUGGLVDVWHU´LQ
WRJHWKHUZLWKWKHSXEOLFPHHWLQJVFKDUDFWHUL]HGE\PRQRORJXHVE\WKHH[SHUWVPD\
KDYHOHIWWKHLQKDELWDQWVIURPWKHVHDUHDVIHHOLQJGLVUHJDUGHG

:RUU\DQGFRPSOLDQFH
$FFRUGLQJWR0DF*UHJRUZRUU\LVHVSHFLDOO\KLJKZKHQWKHIXWXUHLVXQFHUWDLQ
DQGWKHH[SHFWDWLRQVDUHQRWOLNHO\WREHPHW9DQGHQ%HUJHWDO%DURQHWDO
DQG:HLQVWHLQIRXQGWKDWLQFUHDVHGZRUU\VKRXOGEHWUHDWHGDVVLJQVRIJUHDWHUKD]DUG
VDOLHQFH7KHOLQHRIWKLQNLQJLVVXSSRUWHGE\WKLVVWXG\3DUWLFLSDQWVZKRDUHPRUHZRUULHG
DOVRUHSRUWHGPRUHUHDGLQHVVWRFRPSO\ZLWKWKHHYDFXDWLRQSURFHGXUHV
3XEOLFVHQJDJLQJLQGLDORJXHZLWKWKHH[SHUWVDQGZKRFODLPWKDWWKH\ZLOOFRPSO\
ZLWKWKHHYDFXDWLRQSURFHGXUHVLQGLFDWHQRWRQO\WKDWWKH\DFNQRZOHGJHWKHULVNEXWDOVR
WUDQVODWHWKHLUHPRWLRQVLQWRDGHTXDWHSURWHFWLYHDFWLRQ7KHDIIHFWLYHRUHPRWLRQDOGLPHQVLRQ
LVUHIOHFWHGE\KLJKHUGHJUHHVRIZRUU\LQIHPDOHVLQOLQHZLWKILQGLQJVIURPUHVHDUFKRQ
JHQGHULVVXHV6M|EHUJ0DFFRE\	-DFNOLQ$OLPLWHGDPRXQWRIUHVHDUFKKDV
IRFXVHGRQJHQGHUGLIIHUHQFHVUHODWHGWRULVN$FFRUGLQJWR/RHZHQVWHLQHWDOVWXGLHV
VKRZWKDWZRPHQH[SHULHQFHHPRWLRQVVXFKDVQHUYRXVQHVVDQGIHDUPRUHLQWHQVHO\WKDQPHQ
/RHZHQVWHLQHWDO%URG\)XMLWDHWDO%URG\HWDO6WDSOH\	
+DYLODQG+RZHYHUSDUHQWDOFDUHDOVRWULJJHUVWKHH[SHULHQWLDOV\VWHPRI6ORYLFHWDO

LUUHVSHFWLYHRIJHQGHU7KHDIIHFWVHPEHGGHGLQFDULQJIRUFKLOGUHQDWULVNDUHVWURQJ
DQGVHHPWRPDNHSDUHQWVZRUU\IDUPRUHWKDQQRQSDUHQWV
2QHWKHRU\WKDWDLPVWRH[SODLQWKHEHKDYLRXUVUHODWHGWRDVVHWVVXFKDVWRXULVPLVWKH
FRQVHUYDWLRQRIUHVRXUFHV&25VWUHVVPRGHO+REIROO6WXGLHVKDYHVKRZQWKDW
UHVRXUFHORVVLQFRPSDULVRQZLWKJDLQLVDVWURQJHUSUHGLFWRURIQHJDWLYHSV\FKRORJLFDO
GLVWUHVVFUHDWLQJDQ[LHW\DQGZRUU\+REIROO)UHHG\HWDO1RUULVHWDO
:HOOVHWDO7RXULVPKDVEHHQ*HLUDQJHU¶VOLIHEORRGDQGSULGHIRUIRXUJHQHUDWLRQV
$FFRUGLQJO\LWLVUHDVRQDEOHWRDVFULEHH[WUDRUGLQDU\DVVHWVWRWKLVFRPPXQLW\DQGWRSUHGLFW
WKDWLWVUHVLGHQWVZRXOGEHHYHQPRUHZRUULHGDERXWUHVRXUFHORVVWKDQWKRVHIURPWKHWKUHH
RWKHUWKUHDWHQHGFRPPXQLWLHV7KHILQGLQJVVXSSRUWWKHUHVHDUFKE\)UHHG\HWDOS
³UHVRXUFHORVVZDVUHODWLYHO\PRUHLPSRUWDQWLQSUHGLFWLQJSV\FKRORJLFDOGLVWUHVVWKDQ
SHUVRQDOFKDUDFWHULVWLFVDQGFRSLQJEHKDYLRU´
7UXVWHPHUJHVDVDNH\HOHPHQWZKHQSHRSOHGHFLGHZKHWKHUWRDFFHSWRUUHMHFW
UHFRPPHQGDWLRQV6ORYLF7KLVVWXG\KDVGRFXPHQWHGWKDWWKHFRPELQDWLRQRIWUXVWLQ
H[SHUWVDQGWKHSHUFHSWLRQRIXVHIXOULVNFRPPXQLFDWLRQDUHLPSRUWDQWLQPDNLQJSHRSOH
IROORZWKHHYDFXDWLRQLQVWUXFWLRQV7KHNQRZOHGJHJDLQHGWKURXJKVXFKFROODERUDWLRQPD\EH
PRUHLPSRUWDQWWKDQPHUHO\DGKHULQJWRWKHHYDFXDWLRQLQVWUXFWLRQV'RZ	&XWWHU
7UHWWLQ	0XVKDP(YHQDGUHDGHG³IDOVHDODUP´PD\HQKDQFHWUXVWEHWZHHQWKH
H[SHUWVDQGWKHOD\SHRSOHLIWKHFRPPXQLFDWLRQLVRSHQDQGKRQHVW³3HRSOHDFFHSWWKDWHYHQ
H[SHUWVPDNHPLVWDNHVVRPHWLPHV´:KLWH	(LVHUS

6WUHQJWKVDQGOLPLWDWLRQV
7KLVLVDFHQVXVVWXG\SURYLGLQJDVQDSVKRWRIDSRSXODWLRQ¶VUHVSRQVHVDWWKHWLPHRI
WKHVWXG\LWGRHVQRWVKRZGHYHORSPHQWDOWUHQGVRUKRZSHRSOHZRXOGDFWXDOO\EHKDYHLQD

UHDOGLVDVWHUVLWXDWLRQ1HYHUWKHOHVVWKHFRQFOXVLRQVOHDYHDIDLUHVWLPDWHRIEHKDYLRXUVWKDW
PD\JXLGHULVNFRPPXQLFDWLRQ
7KHUHDUHVRPHOLPLWDWLRQVRQWKHXVHRITXHVWLRQQDLUHVPLVXQGHUVWDQGLQJVFDQQRWEH
GHDOWZLWKRQWKHVSRWDQGFHUWDLQQXDQFHVPD\JRXQQRWLFHG,WVKRXOGDOVREHQRWHGWKDWWKH
VHOIJHQHUDWHGLWHPVDQGFRPSRVLWHYDULDEOHVXVHGLQWKLVVWXG\ZHUHQRWVWDQGDUGL]HG
&RQVHTXHQWO\WKH\ZHUHQRWWHVWHGEHIRUHKDQGWRJDLQNQRZOHGJHDERXWKRZHIIHFWLYHO\WKH\
FDSWXUHGWKHUHDOLW\WKH\ZHUHLQWHQGHGIRU2QWKHRWKHUKDQGVWDQGDUGL]HGTXHVWLRQQDLUHV
DORQHZRXOGEHLQVXIILFLHQWVLQFHHDFKGLVDVWHUKDVXQLTXHFKDUDFWHULVWLFVWKDWQHHGWREH
GLVFRYHUHGDQGH[SORUHG9DULDEOHVFRPSRVHGRIVHYHUDOLWHPVZLWKJRRGLQWHUFRUUHODWLRQV
SRLQWWRZDUGVWKHH[LVWHQFHRIDFRQYHUJHQWYDOLGLW\WKLVDSSOLHVWRWKHWRSLFUHODWHGLWHPV
JHQHUDWHGLQWKLVVWXG\
(YHQWKRXJKWKHUHVSRQVHUDWHVHHPVDGHTXDWHIRUWKLVNLQGRIVXUYH\ZLWK
PDQ\RIKLJKHUDJHLQWKHWDUJHWSRSXODWLRQWKHUHDUHVWLOOVRPHQRWLFHDEOHLVVXHVUHODWHGWR
WKHDJHGLVWULEXWLRQ7KHUHVSRQVHUDWHVGLIIHUHGEHWZHHQWKH\RXQJHVWDQGWKHROGHU
UHVSRQGHQWV6RPH\RXQJDGXOWVSXUVXHKLJKHUHGXFDWLRQDIWHUKLJKVFKRRO\HWPDLQWDLQWKHLU
KRPHDGGUHVVHVLQWKHDUHD6HYHUDORIWKHPGLGSUREDEO\QRWUHFHLYHWKHVXUYH\TXHVWLRQQDLUH
ERRNOHWVWKH\ZHUHRXWRIWKHLUUXUDOKRPHVGXULQJWKHDFWLYHSDUWVRIWKHDFDGHPLF\HDU7KH
ERRNOHWVZHUHGLVWULEXWHGLQWKHPLGGOHRIDVHPHVWHUWRWKHLUUHJLVWHUHGKRPHDGGUHVVHVWKHLU
WHPSRUDU\VWXGHQWDGGUHVVHVZHUHQRWDYDLODEOH
$QRWKHUSRVVLEOHIDFWRULQH[SODLQLQJWKHORZUHVSRQVHUDWHRIWKH\RXQJPD\EH
UHODWHGWRPHGLDFKDQQHOSUHIHUHQFHV*RYHUQPHQWDJHQFLHVSULRULWL]HGWUDGLWLRQDOZULWWHQ
GRFXPHQWDWLRQDQGSXEOLFPHHWLQJVZKLFKWKHROGHUDJHJURXSVDUHDFFXVWRPHGWRZKLOHWKH
\RXQJHUJHQHUDWLRQPD\SUHIHUPRGHUQFRPPXQLFDWLRQSODWIRUPVVXFKDVVRFLDOPHGLDVLWHV
$JLFKWHLQHWDO%R\G	(OOLVRQ6YRHQOLNHIDFHERRNDQGWZLWWHU)LQDOO\
WKHGLVFUHSDQF\LQUHVSRQVHUDWHEHWZHHQ)M¡UnDQG*HLUDQJHUYHUVXVPD\

UHIOHFWGLIIHUHQWDWWLWXGHVWRZDUGVWKLVNLQGRIUHVHDUFKEDVHGRQGLVDVWHUKLVWRU\EDFNJURXQG
)M¡UnZDVPRVWVHYHUHO\GHYDVWDWHGE\WKHWVXQDPLLQZKHUHDV*HLUDQJHUKDVQRVXFK
KLVWRU\

&RQFOXVLRQV
2QHDYHQXHIRUIXWXUHUHVHDUFKPD\EHWRH[SORUHIXUWKHUWKHHIIHFWVRIULVN
FRPPXQLFDWLRQLQUHODWLRQWRHPRWLRQVEXWDOVRLQUHODWLRQWRVRFLDOSV\FKRORJLFDODQG
FXOWXUDOGLPHQVLRQV$XWKRULWLHVPRQLWRULQJSRWHQWLDOQDWXUDOKD]DUGVSOD\DNH\UROHLQ
VKDULQJWKHLUH[SHUWLVH2QHVXESRSXODWLRQWKDWUHSUHVHQWVDVSHFLDOFKDOOHQJHIRUULVN
FRPPXQLFDWRUVFRQVLVWVRIWKHSHRSOHZKROLYHLQDUHDVZLWKDGLVDVWHUKLVWRU\2QWKHRQH
KDQGWKH\IRXQGWKHSXEOLFPHHWLQJVOHVVXVHIXOEXWRQWKHRWKHUKDQGWKH\ZHUHLQFOLQHGWR
DGKHUHWRHYDFXDWLRQLQVWUXFWLRQV$VWKLVGLVVHUWDWLRQKDVGHPRQVWUDWHGDFNQRZOHGJLQJWKDW
LQGLYLGXDOVLQWHUSUHWDQGUHVSRQGGLIIHUHQWO\WRULVNVHHPVLPSRUWDQWWRNHHSLQPLQG:KHQ
JRYHUQPHQWDJHQFLHVFRPPXQLFDWHULVNVZLWKKLJKXQFHUWDLQW\DQGKLJKSUREDELOLW\WRWKH
SXEOLFVLWPD\EHXVHIXOWRIRVWHUGLDORJXHVDQGDWWHPSWWRPHHWDEURDGUDQJHRIWKHLUQHHGV
DQGDOVRDGGUHVVLVVXHVLQYROYLQJHPRWLRQV&RPELQLQJUDWLRQDOHPRWLRQDODQGVRFLR
FXOWXUDODVSHFWVLQWKHULVNFRPPXQLFDWLRQPD\QRWRQO\LPSURYHWKHGLDORJXHEHWZHHQWKH
DXWKRULWLHVDQGSXEOLFVEXWDOVRLQFUHDVHWKHPRWLYDWLRQWRZDUGVPRUHKD]DUGVDOLHQFHLQ
LPPLQHQWQDWXUDOGLVDVWHUVLWXDWLRQV

5HIHUHQFHV

$JLFKWHLQ(&DVWLOOR&'RQDWR'*LRQLV$	0LVKQH*)LQGLQJKLJKTXDOLW\
FRQWHQWLQVRFLDOPHGLD,Q3URFHHGLQJVRIWKH,QWHUQDWLRQDO&RQIHUHQFHRQ:HE6HDUFK
DQG:HE'DWD0LQLQJ±6WDQIRUG&$
$OL67UXVW5LVNDQGWKH3XEOLF7KH&DVHRIWKH*XHOSK/DQGILOO6LWH&DQDGLDQ
-RXUQDORI6RFLRORJ\±
$QGHUVRQ%HUU\/-&RPPXQLW\YXOQHUDELOLW\WRWURSLFDOF\FORQHV&DLUQV±
1DWXUDO+D]DUGV±
%DNLU9*UHHQSHDFHY6KHOO0HGLDH[SORLWDWLRQDQGWKH6RFLDO$PSOLILFDWLRQRI
5LVN)UDPHZRUN6$5)-RXUQDORI5LVN5HVHDUFK±±
%DURQ-+HUVKH\-&	.XQUHXWKHU+'HWHUPLQDQWVRISULRULW\IRUULVN
UHGXFWLRQ7KHUROHRIZRUU\5LVN$QDO\VLV±
%D[WHU-	(\OHV-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This  study  explored  how publics respond to  risk communication in high  probability  but
time-indeterminate  natural disaster  situations when parts of the  area  have been  involved
in a similar disaster before.  An impending  rockslide  is expected to  produce  a  tsunami in
the fjord around Åknes in Norway. Waves may  run  up above sea  level  as high  as 82  m or
269  ft. All residents  (18  and older)  of the  four  most threatened communities  received  a
questionnaire  to determine what they perceived to be useful  risk information.  Three  hun-
dred and eighty-two  (43.6%  of 875) responded. Results  indicated  that parents of children
living  within the tsunami risk zones  perceived  the risk information to be the  most useful.
Those  who lived  in  communities that  experienced  a  similar  disaster in  1934  reported  public
meetings  less useful  than written  or  mediated  information.  Publics who  lived in commu-
nities  with such disaster history  and  those  who were  not  parents posed special challenges
in  risk communication  because  they  perceived  information  from the  government  agencies
as  lacking in usefulness. Therefore,  committing  the  resources necessary to  foster dialogues
with a diversity  of publics  exposed  to risk would  be well served to fully  understand the
nature  of risk communication responses,  and to be able  to  save human lives.
© 2011 Elsevier Inc. All rights reserved.
1. Introduction
Approximately 3,000 people are living in  a  tsunami danger zone on the west coast of  Norway around Åknes; this is one of
the rockslide sites with the highest severity  potential in Western Europe. Lasers, radar, remote video and human staff keep
24 h  continuous watch over the site where 18–54 million cubic m  (635 million–1.9 billion cubic ft)  of  rock is likely to fall into
the fjord. In the worst-case scenario, the resulting tsunami may  run as high  as  82  m (269 ft)  above the shoreline in the town
Hellesylt 5 min  after the rockslide. Most of  the town, a local school and an institution for the elderly will be inundated. About
10 min  later the tsunami would strike Geiranger with a  wave  run-up of about 63 m (206 ft), and destroy homes, at least one
school, day care centers, hotels, kiosks, restaurants, and shops. The  number of  people at  risk is greatest during the summer
when this UNESCO-designated tourist community has many visitors. The  wave run-up height estimated to  reach two other
towns is 13  m (42 ft)  for Tafjord and 4 m (13 ft)  for Fjørå. The  distance from where the rockslide is  likely to  hit the water,
measured along the fjord, is approximately 13  km  (8  miles) to Hellesylt; 21  km (13 miles) to  Geiranger; 28 km (17 miles) to
Fjørå; 35 km (22 miles) to Tafjord.
∗ Corresponding author at: Volda University College, Faculty of Media and Journalism, P.O. Box 500, N-6101 Volda, Norway.
E-mail  address: k-rod@online.no (S.K. Rød).
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1.1. Disaster history background
The  Åknes site serves as a  constant reminder of  1934, when a  similar calamity struck the communities of Tafjord and
Fjørå: 40 people died. Back then, survivors thought the best cure was  to  let time heal the wounds by not sharing their
traumatic stories. Not until 1985 was the incident widely discussed, when a local researcher published a ﬁrst book about the
event (Furseth, 1985). Nevertheless, awareness of what has come to  be called the Tafjord disaster must have been prevalent.
In the parts of Norway studied here people still tend  to stay for generations in the same area where they were born.
Therefore it is relevant to explore whether residents of  the two  communities that were involved in the disaster of  1934
perceive risk information differently from those  of  similar communities that do not share their history. This knowledge will
allow more informed campaign planning by risk communication specialists with respect to whether the same campaign can
be used for all  communities or if  different disaster histories make different campaigns necessary.
1.2. Parenting
Half  of  the respondents in this study (180)  are parents of children living in the tsunami risk zone.  Thus, it  is important
to know if parents of children understand and respond to risk communication campaigns the same way  as others in order,
again, to decide if a  single campaign is sufﬁcient or if two  separate campaigns are needed—one for parents and one for
non-parents.
Effects of personal or familial experience of hazards  have been explored over the past three decades (Grothmann &
Reusswig, 2006; Van den Berg et al.,  2009; Weinstein, 1989; Zaalberg, Midden, Meijnders, & McCalley, 2009). However,
little or no research explores whether publics living in communities with  a  disaster history and parents of  children regu-
larly exposed to natural disaster risk tend to perceive risk communication differently than those without such a common
background or who are not parents. The overall aim of  this paper was to ﬁll this gap.
1.3. Social inﬂuences and affect
Parts of  our social identity come  from groups we feel most associated with (Dawnay &  Shah, 2005). The  social ampliﬁcation
of  risk framework (SARF) is  founded on the individual’s social, psychological, and cultural network. Masuda and Garvin (2006)
have identiﬁed that risk perceptions are shaped by “place”  attachments and that place is an important component in the
social ampliﬁcation or attenuation of risks.
According to Slovic,  Finucane, Peters, and  MacGregor (2004), there are two fundamental systems by which humans
understand risk. The analytic system uses probability calculus, formal logic, and risk assessment. While the experiential
system is  based on  intuition and is  fast, mostly automatic, and to a limited degree is characterized by conscious awareness.
“The  experiential system encodes reality in images, metaphors, and narratives to which affective feelings have become
attached” (P. Slovic et al., p. 316). The issues explored in this study involve the two systems. Face-to-face communication
at public meetings may  activate experiential processing, evoking images connected with affect (Marx et al., 2007). Written
and mediated information may  appeal more to the  analytic processing since it  lacks the spontaneity and the face-to-face
confrontations.
1.4.  Risk communication
The  principal rationale for risk communication is  to  protect the publics from dangers and loss. Palenchar (2005) states that
a “transactional communication process among individuals and organizations” is  a  key constituent in risk communication
(p. 752).
In  the Åknes case, there are two means for providing risk information: public meetings with some dialogic component,
and mediated or written communication that is more impersonal and one-way. Public meetings are one of the most common
and traditional ways of  disseminating information about controversial issues. Ofﬁcials from the local government usually
chair the meetings with the support of experts. Written documentation including reading, seeing or hearing the information
in print, audio-visually or digitally, is  also common. The two  approaches (Grunig & Grunig, 1992) may  be assessed separately
or together with  regard to  their “information usefulness,” a key  concept in this paper.
Endangered publics make their individual choices on how to  prepare for natural disasters. According to the uses and
gratiﬁcations theory (Blumler & Katz,  1974), individuals seek out information they ﬁnd useful. Therefore, it is important to
study ﬁrst which publics see  current available information as useful, and how useful it is to them. When knowing whether
parents of children regularly exposed to risk and individuals living in communities with  a  disaster history ﬁnd public meetings
more useful than printed or electronic information, risk communicators can more effectively determine to  continue current
presentation formats, or change them.
1.5. Research questions
Based  on the reviewed research, the following two  questions guided this study:
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RQ1. Do publics from communities with a disaster history perceive the usefulness of  risk communication differently than
publics in communities without such  a  history?
RQ2. Do parents of children exposed to risk  perceive the usefulness of  risk communication differently than do non-parents?
2.  Methodology
2.1. Participants
Of  the 875 total residents over 18  in the four  communities studied, a  total of 382 (43.6%) responded to our questionnaire.
Juveniles, deﬁned as those under the age  18, were not included under the guidelines of  the Norwegian Social Science Data
Services. Respondents were 53.3% females (n = 200) and 46.7% males (n = 175), very  reﬂective of  the known 51% female 49%
male gender distribution of  the communities surveyed. To  maintain anonymity in such small populations the participants
were  aggregated into four age groups; 18–33,  34–49, 50–65, 66 and above.  The number of received questionnaires was 173
from Geiranger; 475 from Hellesylt; 128 from Fjørå; 99  from Tafjord. In relation to  the total number of  respondents, 18.4%
were from Geiranger, 53.3% from Hellesylt,  10.7% from Tafjord, and 17.6% from Fjørå. The response rate of  the age group
18–33 was 18.9%; age group 34–49 was 28.5%; age group 50–65 was 24.8%; age group 66 years and above was 27.7%.
2.2.  Procedure
In  February 2008, 875 booklets with questionnaires were distributed via regular mail. Each booklet contained 136 items;
46 items were generated speciﬁcally for this  study by focus groups run in the communities involved by the ﬁrst author. The
remaining 90 items were  from established standardized questionnaires. Two reminders were circulated with an  interval of
1 month.
The front page of  the booklet contained  background information about the study. The questionnaires were treated
anonymously, in accordance with  the  policy  of  the  Norwegian Social Science Data Services (NSD).
2.3. Measures
Generated items for this study were scored on  a ﬁve-point Likert-type scale ranging from 1—suits me very poorly to
5—suits me  very well. The items and response options in this article are translated from the original Norwegian version
into English. The  original Norwegian term “passar”,  for example, has been translated into “suits me”  as the nearest English
equivalent. Although “suits me”  may  not be  an appropriate response option for a  general audience in,  for example, in the
United States, it is appropriate in the original Norwegian. Some  variables consist  of single items, others of unweighted mean
scores.
2.4. Information variables
The  variable regarding useful public meetings (M 3.78, SD 0.99) consisted of one item: “The public meetings about
the  rockslide risk give me  useful information.” The  variable useful written and mediated information (M 3.48, SD 0.82),
consisting of the two items: “the written documentation about the rockslide risk is useful to me,” and “the Åknes/Tafjord
web site gives me useful information.” The  correlation between the two  variables was 0.49 which justiﬁed merging them
into one variable called “the useful information combined” (M 3.5, SD 0.78). This combined variable covered how the publics
perceived the usefulness of the risk communication generally, both face-to-face and the written and mediated information.
In this way, the analyses could distinguish between face-to-face (public meetings), non-face-to-face (written and mediated)
risk information, and also a  combination of the two. The local governments and the experts (geologists) at  the Åknes/Tafjord
project were in charge of both sources of information.
2.5. Disaster of the past
The dichotomous disaster history variable assessed whether the respondents were living in communities with  a  disaster
history. Residents of two geographically, culturally and economically similar communities closer  to the rockslide site were
grouped in two: whether their home had such a  history (1)  or did not  (0).
The variable of having children was also  coded dichotomously into respondents who were parents of  children who either
attended a school located in the tsunami risk  zone, or whose school road or playing ﬁeld was  in that zone. If coded 1, the
respondent was such a  parent, else  the variable was  coded 0.
2.6.  Data analyses
This  study involved multiple dependent variables: useful information combined, useful public  meetings, and useful
written and mediated information. Because the dependent measures were highly correlated (useful information combined
S.K. Rød  et  al.  / Public Relations Review 37 (2011) 354– 359 357
Table  1
Means and standard deviations for predictors of risk information usefulness.
Predictors Useful info. combined Useful public meetings Useful written and mediated info.
Disaster history (Mean/SD)
Yes  3.46 (.73) 3.42 (.90) 3.49 (.79)
No  3.62 (.79) 3.93 (.98)* 3.48 (.83)
Having  children (Mean/SD)
Yes 3.74 (.73)* 3.92 (.98)* 3.65 (.79)*
No 3.42  (.80) 3.65 (.97) 3.32 (.83)
* The predictors that achieved signiﬁcance (p < 0.001) are marked.
with useful written and mediated information = .92; useful information combined with useful public meetings = .79), the
effects of the dichotomous, independent variables of  disaster history and having children were analyzed through the use  of
multivariate analysis of  variance (MANOVA).
3. Results
Data on how risk communication usefulness differs for publics living in communities with a disaster history, and parents
of children exposed to  tsunami risk are presented in Table 1.
A  two-way MANOVA was conducted to determine the effect  of  disaster history and having children on the three dependent
variables of  risk communication (see Table 1).  As recommended by Tabachnick and Fidell (2007), Pillai’s criterion was used
to evaluate multivariate signiﬁcance since sample sizes were unequal and Box’s Test of  Equality of  Covariance Matrices
was  signiﬁcant at  p  <  .001. MANOVA indicates  that having children (Pillai’s Trace =  .043, F(3, 355) = 5.34, p  = 0.001, 2 =  0.043)
and disaster history (Pillai’s Trace = .068, F(3,  355) = 8.65, p =  0.000, 2 = 0.068) signiﬁcantly affected the combined DV  of risk
information usefulness. Univariate ANOVA indicates that useful public meetings signiﬁcantly differs for both having children
(F(1, 355) = 6.6, p  < .010, 2 = 0.018) and disaster history (F(1, 355) = 15.4, p  <  .001, 2 = 0.042). Useful written and mediated
information signiﬁcantly differs for having children (F(1, 355) = 15.5, p  < .001, 2 = 0.042); likewise does useful  information
combined differ for  having children (F(1, 355) =  15.2,  p < .001, 2 = 0.041).
4.  Discussion
This study investigated what could shape  the publics’ perception of the usefulness of  risk information. Those having
children living in the potential tsunami zones  found all risk information useful. The publics who  lived in communities with a
disaster history perceived the public meetings  as being less useful. Findings also suggest that living in an area with disaster
history does not have a signiﬁcant effect  on  the perceived usefulness of the other information sources (i.e., not involving
face-to-face communication).
Parents  having children at  risk and those  who live in areas with  a  disaster history appear more sensitive to how they
perceive the usefulness of  the risk information. This may  be explained by vivid images and anecdotes tagged with affect,
embedded in these publics. “For whatever reasons, images often strike us more powerfully, more deeply than numbers. We  seem
unable to  hold the emotions aroused by numbers nearly  as long as those of images. We grow quickly numb to the facts and the
math” (Bass, 1996, p.  87). Interpreting Slovic et al. (2004), parental care and living in areas with a disaster history may
trigger the experiential system. Research by Loewenstein, Weber, Hsee, and Welch (2001) argues that emotional reactions
to risky situations may  drive behavior. Thus, the affect embedded in caring for the children at  risk, and individual needs for
information, may  be so overwhelming that  all  available risk information is  perceived as useful (Infante, Rancer, & Womack,
1993). On the other hand, latent emotions from  the 1934 disaster may  drive the perception of  risk information by those who
live in areas with a disaster history in the other  direction, as  they found the public meetings less useful.
4.1. Inﬂuence from society and culture
The ﬁndings of  this study support the SARF; the perception of  risk may intensify or attenuate, depending on each indi-
vidual’s interpretation of threats (Kasperson et al., 1988). Having children exposed to  risk and living  in areas with a  disaster
history affected the perception of risk information. The  SARF was  constructed by  Kasperson to bridge the gap between
experts’ technical interpretation of  risk and  the socio-cultural and emotional responses that create public perceptions of
risk.
Studies demonstrate that participants’ “place identity” (i.e., attachment to  home, embeddedness in tradition, family,
and  a rural lifestyle), has a signiﬁcant effect  in the  understanding of  risk (Ali, 1997; Baxter & Eyles, 1997; Jardine, Boyd, &
Furgal, 2009; Luginaah, Taylor, Elliott, & Eyles, 2002; Wakeﬁeld, Elliott, Cole, & Eyles, 2001). “Threats to a traditional lifestyle
and connection to  the land (“place-identity”) are strongly associated with  risk perspectives” (Jardine et al., 2009, p. 218).
External risks,  such as a  threatening tsunami, may  disrupt these aspects of “place identity,” and result in heightened worry.
The affective feelings were evident in the aftermath of  the 1934 disaster when the survivors re-built their homes in the same
communities. The concrete and vivid images  of a tsunami destroying a  precious “place” is likely to have an emotional impact
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on how risk communication is perceived. Thus, “place identity” may  be stronger in the communities with  such a  disaster
history.
According to the Åknes/Tafjord project, the participation of lay people at  the public meetings was noticeably smaller
in the two communities struck by the disaster  in 1934. Participating at  public meetings and discussing the risk of a future
catastrophe may  become emotionally overwhelming by activation of  the  latent images and stories transferred to  them in
the past. Even though some dialogic component is  encouraged at the public  meetings, there is a  tendency toward monologs
by the government agencies. As such, the non-experts living  in areas with  a disaster history may  feel disregarded.
As suggested by the social identity theory  (Dawnay & Shah, 2005), lay people are more likely to be inﬂuenced by someone
they identify with rather than by the authorities (Halpern, Bates, Beales, & Heathﬁeld, 2004), and people show a  strong bias
in favor of  in-group members (Dawnay and Shah). The theory may  imply that the two sub-populations – those who were
not parents of  children regularly exposed to risk and those who  live in communities with  a  disaster history – processed  the
information about the risk differently, but  equally  among the group members. In this way, their perceived usefulness of the
risk information from the government agencies may  have suffered.
4.2.  Implications for communication
Government agencies monitoring a  potential natural  hazard play  a  key role in sharing expertise. As this study has demon-
strated, risk communicators should emphasize many points of view as well as multiple sources of information. Bringing the
publics together in partnerships may  “favor  collaborative dialogue that sees value in ambiguous, partial, and incomplete
knowledge” (Gilpin & Murphy, 2008, p.  678),  as suggested by the dialogic theory (Taylor & Kent, 2006). A stronger commit-
ment to community engagement with emphasis on dialogue at  public meetings, planning committees and advisory boards
might be an alternative to foster “trust, satisfaction, sympathy” (Kent & Taylor, 2002, p.  32; Taylor &  Kent, 2006, p.  354)
among the community members and government agencies.
As demonstrated by this study, disaster  history and having children affect risk communication and warrants further
studies on  risk communication with diverse publics.
4.3. Limitations
The response rate of this census study is moderate at 43.6%. Even though it seems adequate for this kind of  a  survey
with many in the aging sector of the population, there are some noticeable issues. Firstly, differences in the response
rates were evident between the  youngest age  group (18.6%) and the others (28.0, 24.3, and 27.2%). A possible explanation
may  be differences in media channel preferences. The government agencies prioritize written documentation and public
meetings which the older age groups may  be more accustomed to, while the younger tend  to prefer modern communication
platforms, such as  social media sites (Agichtein, Castillo, Donato, Gionis, & Mishne, 2008; Boyd & Ellison, 2008; Svoen,
2007). Alternatively, many young adults wanting to  pursue further education after high school graduation need to  leave
their home communities for their higher education. Therefore,  they might not  have received the questionnaire booklets.
Secondly, the discrepancy in response rate  between Fjørå and Geiranger (51.5% vs. 39.8%) may  reﬂect different attitudes
toward such research, based on disaster history background; Fjørå was most severely devastated by  the tsunami in 1934,
whereas Geiranger does not have such a  disaster history.
4.4. Future research
The  issues to  be explored in future projects may relate to the psycho-social differences among the publics. Exploring why
publics living in areas with a  disaster history and those having children at  risk perceive the risk communication differently,
would undoubtedly be relevant to risk communicators.
This study has  demonstrated that publics who live in areas with a  disaster history and in particular, parents who have
children at risk perceive differently the usefulness of risk information. When government agencies communicate risk with
high uncertainty and probability, committing the resources necessary to  foster dialogues with such diverse publics may  be
well served.
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